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INTRODUCTION

Daily Doppler observations of Navy Navigation Satellites are made by
about 20 receivers operated by the Naval Astronautics Group ("'OPNET' Stations),
the Defense Mapping Agency ("TRANET" Stations) and cooperating international
observations. The Naval Astronautics Group uses the observations made by
its four receivers to compute the '"broadcast ephemeris' which is injected
in the satellite memory, transmitted in real time, and used for navigation
and some geodetic applications. The Defense Mapping Agency uses the observa-
tions made by the entire station network to determine a ''precise ephemeris"
used in non-real time calculations of geodetic positions of portable receivers.
Periodically, the base station network composed of the 20 receivers discussed
above is supplemented by 10 to 15 portable receivers deployed primarily to
obtain additional data on geodetic satellites such as the GEOS-3 or SEASAT-1
altimetry satellites. During these periods, one or two Navy Navigation Satellites
are also observed by the portable equipment in order to calibrate their
clocks and determine the receiver positions. On these occasions, the precise
ephemerides are computed on the basis of the observations of the expanded station
network.

The Naval Surface Weapons Center routinely computes the positions of the
- receivers in the base or expanded station network using the ohservations made
o on one Navy Navigation Satellite in order to monitor the stability of the
B coordinate system established by the precise ephemerides. Previous reports
(Malyevac and Anderle, 1978) showed that the results of these computations were
close to the precision required for plate tectonic studies, but that systematic
errors existed in the results. A series of changes in operational and computa-
tional procedures was listed which could reduce the systematic errors. This
report gives the results obtained after implementing some of the procedures.

g SYSTEM CHANGES

The data discussed in this report were observed during the period 1973-1982.
During this period, no significant changes were made in the force field used

N in the ephemeris computations and no intentional changes were made in the station
- coordinate system. When stations were added or antenna locations changed,
. the normal procedure is to compute a set of coordinates for the site which
. is consistent with the ephemeris. This procedure should maintain the consistency

. of the coordinate system defined by the ephemeris. One change made during
- this interval could have disturbed the coordinate system. In August, 1978,

4 the coordinates of each station for each pass were added as parameters of the
= . solution with a weight for the a-priori coordinates corresponding to an

. uncertainty of 1 m in each coordinate. The intention of this change was to

- recognize the error in the ephemeris due to force model errors so that observa-
tions with small standard errors will not overwhelm those which have errors

§ which are somewhat larger, but still less than those corresponding to the

| ephemeris error. However, the effect of the change also tends to equalize

any differences in strength of data which might exist in observing systems
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such as portable equipment compared to base stations or TRANET stations versus
OPNET stations. No significant change in the coordinate system was noted

in tests conducted prior to the installation of the change, but subtle differences
could have escaped detection.

Forty of the sites occupied during the period considered and for which
results are given in this report are listed by plate and in numerical order
in Table 1. The satellite subtracks observed by these sites at elevation
angles above 10 degrees are shown in figure 1. The sites with five digit station
numbers as well as station 127 in Shemya observed only intermittently during
the latter portion of the time period covered. Although the results for these
sites are not currently useful for crustal or plate tectonic studies due to
the shorter occupation period, the combination of this data with data obtained
in the future may produce useful results. In addition, other sites were occupied
in Shemya and Sicily early in the period. If the terrestrial connections
between the old and the new sites can be located, the results for these sites
may be useful sooner. Although only limited data early in the time period are
available for stations 195 (Palmer) and 196 (Casey) on the Antarctic continent,
the data were processed in the event that survey markers at these important
sites can be recovered and reoccupied in the future. The remaining 23 sites,
which include 10 sites on the North American plate and 13 sites distributed
among seven other plates provided data which is precise enough to determine
useful bounds on plate motions, if systematic errors are not excessive.
Three of the sites started operation somewhat after the beginning of the
period considered in this report: Ottawa started in 1974, Florence in 1975
and Calgary also in 1975. Antenras at seven of the sites were moved during
the time period. The changes in antenna locations in England in 1976, and
from Maryland to Virginia in 1976 were large enough so that uncertainties
in terrestrial connections could affect the accuracy of the results. The
antenna changes in New Mexico in 1976, Alaska in 1976, Greenland in 1977,
Ottawa in 1976 and Calgary in 1979 were small enough so that the accuracy
of the results would not be affected if terrestrial connections between the
old and new sites were made properly and if the ground plane effects on the
signal are the same at the two sites. Of these five small changes, there is
no evidence of difficulty in the survey records other than an uncertainty in
an azimuth in Alaska which leads to an uncertainty in the East-West (actually
70° East of North) direction.

COMPUTATIONAL PROCEDURES

Satellite ephemerides were computed by the Defense Mapping Agency Hydrographic/
Topographic Center at two day intervals and provided to the Naval Surface
Weapons Center along with the pre-processed, filtered observations used in
the computations. The parameters of the orbit fit included six constants
of orbit integration, either one or two drag scaling factors depending on
the level of solar activity, and the components of pole position for each
orbit fit, and a frequency and tropospheric refraction scale parameter (with
10% uncertainty assigned to a-priori refraction) for each satellite pass
over each station. Starting in August 1978, the coordinates of the station
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TABLE 1.

PLATE inDeEX PLATE
1 WU APERICA
2 SU ANLRICA
3 PACLIFIC
“ EURASLAN
5 PHLLEFFINE
< AUSTRALLIAN
7 ANTARCTIC
[ AFR ICAN
9 ARABIAN
18 NAZCA
STATIGNS UN NO AMEXEICA PLATE
107 VIRGINIA
113 NEW BEXICO
192 TEXAS
310 HALNE
324 MLNMESOTA
330 CAL IFCANZA
31068 AUSTINGTX.
128 aTTANS
129 CALGARY
116 ALASKS
118 GREC NLAND
sz27 SHEnYA
31839 CANGR BAY
20208 KINGHAN
197 SHENYA
31265 GARD G oTX
31266 HICH . Fay T
31267 RAP.C. oSO
$3218 [T 37U I
312¢8 Sioux ColA
30682 VIKGINIA
Eid Tt AuA
111 NARYLAND
54 PR PATRICK
352 CANSR. 8AY
38967 SERMUDA
STATICAS Ch SO ANERICA PLATE
L] GRAZLL
30124 IvTo
30122 ASUNSION
3028 SANTIAGO
STATIONS On PACIFIC PLATE
38 MAMALL
E1d SANGA
Jose8 WauALl
0212 niouAY
10216 KNAJELEIN
30969 TANIT]
STATICAS ON EVAASIAN  PLATE
F1g JAPAN
38140 CYPRUS
0008 SANGXOK
20266 CATANLA
116 ENGLAND
(13 SELGLUN
[ 12 STALY
356 CATANIA
13 NISAna
1e ENGLANG
30966 AIORES
STATIUNS ON PHILIPPINE PLATE
23 GUAN
22 PHILIFINES
STATIONS ON AUSTRALIAN PLATE
112 AUSTRALIA
30939 CHAGOS
30293 TOUNSVELLE
30960 PERTH
STATIONS GN ANTARCTIC PLATE
i9 HCNURDO
19% PALNER
196 CASEY
30448 NAP 1ER
STATIUAS LN AFnICAN PLATE
10068 ASGENSSON
28 SEYCHELLES
30126 KINSHASA
30123 ST HELENA
108 SO AFRICA
3097¢ CANARY
STATIUNS ON ARABLIAN PLATE
31310 dAMRALN
STATIUNS Un MAZCA PLATE
3uld0 cASTES

STATIuN

VRNV SFPWAM

LOCATIUN
BRAZLIL
NISAuA
ENGLAND

BELGIUN
PHILIPINES
Guan

SANgA

JAP AN

OTT AuA

SO AFRICA

VIRGINIA
NARYLAND

AUSTRALLA

NEw MEXICO

ALASKA

ENGLAND

GAEENLAND

CALGARY

NINMESOTA
CALIFORNIA
WANALI
CATANIA
PR PATRICK
CANER, BAY
ITALY
ASCENSION
NIDNAY
KMAJELEIN
POLE SITE
POLE
KINGMNAN
CATANIA
QuITo
ASUNSION
ST NELENA
KINSHASA
CYPRUS
HAWALL

> [
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CAnARY
CANGR BAY
AUSTIN, TX.
GARDJCo oTX
MICH.F.oTX
RAF Coy
SIOUX C.18
GANRAIN
Ukl A

~N
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DOPPLER SITES OCCUPIED 1973-1982

PLATE

SO ANERICA
EURASIAN
EURASIAN
ANTARCTIC
AFRICAN
EURASIAN
PHILIFP INE
PHILIPFINE
PACIFIC
EURASIAN
NO ANERICA
AFRICAN

NO ANERICA
NO ANERICA
AUSTRAL IAN
NO ANERICA
NO AMERICA
EURASIAN
NO AMERICA
NO AMERICA
NO AMERICA
NO AMERICA
NO AMERICA
ANTARCY IC
ANTARCTIC
NO AMERICA
NO ANERICA
NO AMERICA
NO ANERICA
PACIFIC
EURASIAN
NO ARERICA
NO ANERICA

NO ANERICA
NAZCA
AUSTRAL AN
EURASIAN
AUSTRALIAN

AUSTRAL IAN
PACIFIC

AFRICAN

NO ANERICA
NO ANERICH
NO ANERICA
NO ANERICA
N0 ANERICA
NO ANERICA
ARADI N

NO ANERICA
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for each pass of the satellite over each station were considered parameters

of the solution with a one meter uncertainty assigned to the a-priori coordinate
components. The coordinates of newly occupied stations were considered
parameters of the solution until accurate coordinates could be computed.

These ephemerides and observations were used by the Naval Surface Weapons
Center to compute the coordinates of the stations for time spans of observation
of either five or thirteen days. The parameters of each solution included,
in addition to the coordinates, a tropospheric refraction scaling factor,

a frequency bias, and translation parameters for the satellite ephemeris for
each pass of the satellite over each station. The a-priori refraction was
assigned an uncertainty of 10% and the a-priori ephemeris components were
assigned an uncertainty of one meter. A linear fit was made to the solutions
for the coordinates of each station over the ten year time period, and solutions
were rejected which differed from the line by more than 2.5 times the standard
deviation of the fit. 1In addition to the linear fits to the data from each
station, mean coordinates for each site were computed from the filtered
solutions, and mean relative coordinates and linear fits to relative solutions
for each pair of stations were computed on the basis of filtered solutions for
common times. The fits were made considering equal weights for each solution
and also using weights corresponding to the number of passes in each solution
in order to represent the statistical strength of the thirteen day fits
relative to the five day fits.

The computational procedures used in the analysis discussed in this report
differed from those in a previous report (Anderle and Malyevac, 1978) in the
following ways:

1. More recent data are included in the current report. The more
recent data reduced the effect of antenna changes somewhat since a longer time
span of data are now available with the most recent location. However,
ionospheric effects are more severe in recent periods affecting the observations
directly due to neglected third order ionospheric effects and indirectly in
their effects on the atmospheric drag on the satellite.

2. Refraction scaling factor was considered for all data discussed
in this report.

3. The orbit was considered exact in previous analysis but was
assigned a one meter uncertainty in solutions discussed in this report.
A study (Anderle, 1982) indicated the orbit relaxation improved the consistency
of solutions somewhat even when the orbit uncertainty is independent for each
pass over each station.

4. In this report the changes in relative station positions were
computed from data observed concurrently by each station pair as well as
from the total set of data observed by each station.




RESULTS

Graphs of the corrections to the nominal coordinates for each five
or thirteen day set of data are given in Appendix A for each station.
The source of the periodic variations in station heights has not been identi-
fied. The average increase in height may be due to increasing levels of
solar activity which increase neglected third order ionospheric effects.
The mean solutions are given in Table 2. Mean solutions for relative coordi-
nates and the constants for the linear fits to relative coordinates are given
in Appendix B. The rates of change of relative coordinates and the standard
error of these rates are given in Appendix C while the residuals of fits for
the constant fits and the linear fits are given in Appendix D. The relative
rates and standard errors for those solutions where the standard errors are
less than 10 cm/yr are summarized by datum in Appendix E for intra-datum
relative motions of stations and in Appendix F for inter-datum motions.

The rates of change of latitude and longitude and the standard errors
of those rates corresponding to the residuals of the linear fits are given
in Table 3 for the 23 stations which provided the most data. The absolute
rates are given in the left half of the table while the rates relative to
Texas are given in the right half of the table. Texas was chosen as a
reference because it was the only site in North America for which data
were taken at only one antenna site throughout the ten year span considered.
The relative motions are also shown in figure 2. The mean rates for each
plate based on the Doppler satellite solution and based on the AM2 fit to
geologic data by Minster and Jordan (1978) are given in Table 4, while the
relative geologic rates are shown in figure 3. Although the signs of the
average Doppler and geologic absolute motions happen to agree, the average
Doppler absolute longitude rates should be zero for some data weighting
because of a lack of absolute longitude reference. The strong tendency
for negative rates indicates a gradual shift in the reference system due to
antenna changes or some still undetected inconsistency between the satellite
orbit computation and the station coordinate computation. (As mentioned
earlier, the change in orbit computation procedure in August 1978 could
conceivably introduce a reference system change.) It is therefore probably
more meaningful to compare the rates relative to some plate, such as North
America, as shown in the lower part of the Table.

The lower part of Table 4 shows that, relative to the North American
plate, the Doppler derived motions of the Pacific plate in longitude, of the
& European plate in longitude and of the Australian plate in latitude are
- highly significant compared to the standard error of the solution. The
latitude rate of the African plate is marginally significant. Considering
the 1-5 cm/yr standard errors of the Doppler determinations, none of the
components are significantly different from the geologic determinations
except for the high latitude rate obtained for the Australian plate. However,
=z all four statistically significant Doppler motions are about twice the
- geologic motions.

Although the Doppler satellite motions and geologic motions were determined
for different time periods and different geographic positions, the higher
Doppler rates could easily be due to either statistical variations or
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- systematic errors in the Doppler results, or a combination of both. Table 3

f“ shows a number of instances where differences in the rates of different sites

e within the same datum are unreasonable considering the standard errors and

- the rigidity of the plates. Some of the discrepancies may be due to changes

in antenna locations and others due to overly optimistic standard errors.

The standard errors can be optimistic because the data are not evenly dis-
tributed over the ten year span of the linear fit. Appendix A shows that

the preponderance of the data used in this study was observed in 1980 and

1981. Therefore the residuals of the linear fit, used to compute the standard
errors, will not reflect longer period variations in station positions.

Appendix B also shows large annual varjations in station heights. The computed
rates of the station heights were generally unreasonably large, with the
majority in the range of 10 to 30 cm/yr. These results indicate systematic
errors in the Doppler system, probably due to neglected higher order ionospheric
effects (Clynch and Renfro, 1982), which might also affect horizontal positions.

PROSPECTS FOR THE FUTURE

Only about 25 percent of the data observed for one satellite during the
ten year period was processed to determine the results given in this report.
Processing of the remaining data for this satellite during the period should
reduce the standard errors of the results by a factor of two, which might
produce additional statistically significant results. The more complete
data set will allow tests to be performed to determine whether antenna
changes cause discontinuity in the results, and whether the motion of sites
is continuous over the time period or correlated with a change in ephemeris
computation procedure. In future years, firmer results will be available
for the Eurasian plate and additional sites will provide data on other plates
such as the Australian and South American plate.
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APPENDIX A

GRAPHS OF STATION COORDINATE CORRECTIONS
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SOLUTIONS FOR MEAN COORDINATES




1

Vi-9 2NO1d

000 og*y 212 65°2 f£e€°f 5y eg°l 2£°2 922 1£°¢ €2°S SE°H 21°¢ 60°3 T0°2 hIL1E 0n
00°0 "0 °¢ h9* 2g*2 %6°1 %52 91°1=- f2°t L1 §F°2 6T°H 93°2 2e°2 23°s 20y 65018 6f
0°o 64°% T4°2- 00°0 2L°8~- £6°2 92°T~ 29°% 6%°9 h9°¢ 89°h- H%6°9 82°9 52°9 66°L1~ TA0Tf fe

ef°T 2e°t 9s° 22° 2s° 48°1 s0° i2° e 2s* 32°7 seL* ee*s 217 eo°t 91T Lf
212 s8°2 20°% T19° 16° 99°t eL° 61°%1 £4° 26° 19°y 80 °y 91 82°T L7044 207 9¢ ]
00°0 §5° 60°2~ 8.1°- 10°3- 02° %6°2- 10°t- 02°7- 68°- 32° 2s°- LASES 89° - s0° 27 s¢

oe°o 12°2 88°1 12°y L2 29°% 62°t- 42°2 02°¢ 6E°T £4°2 91 °2 §¥°2 A M) elce £2I0f "e
[ ] Rad 1e°2- f£6°Y £t 14°% oe°o 9g°o (] Bd ] 0e‘o en°t P L 0G°0 00°0 gaer 000 9270¢ £f
20°0 6f°2 0e°t 92°y he 0o °0 00 °0 800°) (] B4 LA A 0g°¢ 135 99° 09°0 ¢0°9 686 0E 2f
00°0 0°t 22~ E£%°- 2% °- 66°1 69°- 20°- e t°- LA 3 20°- »2* L0°h 02°¢ hQ202 112

00°0 T0°Y I£°- 91°~ 45°~- A3 M 96°9~ 9§°-~ ®0°T=- HG°~ 96 ° £2*° 0% I9°- 20° 9000¢ o¢
L] es* 8°- 29°~ L 7 Sk 0t°y he°t 15°- 25° - 59°- 62°%Y g0 0Y*- 0 02°9 0820¢f 62
g0°o s9°Y L {3 62° sT°* 61°T £9°- A2 0 19° =~ 6T°* £%°T L7 11 Ad L3° 0°7 eeT0g 82

00°0 21°Y 2%°- I~ {1~ 2°t 926°1- 50° 62°~ 30°- 122 LA N | F'Ad 60°*% FA A4 ofIng ¥4 9
00°0 92y 81°- 1) Rl 00~ 00°*s- 29°%- TI*y- I%*S5- DO~ t1°2- B2° 9¢* | A 4 9;°* 2217 a2 4

1 00°0 29° 89°- 56°- f£9°~ Hp° 66°=- 21°- O%°- jG°- O9T°% 92° T10°- nge "9 12108 62
1 00°0 %6°F 29° LT-1d 2L° 84°t 6f°t 069° 20° £6° 202 12°% FE°T w21 26°T 290071 L T4
12°= Bf°%=  21°1- S%°1- H2°T- 6f°- O9°T- O£°T- £9°TI- Hf°1- 9L°- 9E°T- %6°- 69°~ 0°- 621 £2
41°T 02°y et G0°- &£° 06° AL os* e1*~- 20° 69° oT° 0s* One T2 THha 22z
ge° 09°* 81°=  6%°=  20°~- 49° Dh°= 93°- 9G6°- 92°-  fH° 22%-  #2° LT 6T° 821 12
18" £e° 62°= H%°*- GI°~- £G° £9°-  @2°- T2°- @f°*- 2° 9%8°-  IT°* 2% 90° 22 02 )
i3°=  B2° 22°T  26°T~ 1$°9 2%°G  %9°%  @6°- %2°Ff I%°S 0T °@ 00°G- 22°% O%°f wpeg 961 6t ]
£0°60T=C6°29~ 62°0.- 00°F6~ 29°0l- £9°F0« $/°95« 69°0L~ LT°Si= T0°0%= £L°22T-TE°T0T-6H°%0~ 5G° T0 0L~ G6T et v
28° LT3 22°- £6°- 9T°~ 65° 66°- 92°~- 29°- §f°- f2° 9¢°*- cI° 12 F2° 60T 2 & 1
§£°T 2%°1 8L LT A 319° 99°1 eT* (14 00°- 92° g2°1 92° T2 91°T 62° 22 9t , 1
FG¥=""/81°=- £1°=- 90°T- 09°- £5° £0°%~- 0®°~- 27°I- 00°T- &2°- HT°T- 9h°-  HG°-  En‘'e 02 s%
9g¢*~  §U¥I""/39°- IT°T- 29°- l0° 02°T=- 29°=- IT°T- O06°~- 92°- T6°- BE°- HH°-  B2°- one L]
1 G8°- 82°- BEYTTT/agc-  60° oe* L£°-  20° 6f°- 60°~- 36G° gT°=-  ng° £5° tne oge £t
82°T- G0°1=- gf°- TE¥"""sgn° eT°t 91°*- §T° T¥°- 6%° e ot a9 1N LN 02¢ 21
19°~- 86°- £1° 98 Ty =""/29" 6E°~ N0°~- I%°~- nT°- IN° pge- 2g° LN 62° ore TT
61° 93° £9° 22°Y  64° TO"=""/02°T- Gl°~- 22°T- G6°~ BE°~= B6°- Hh°=- 24°- 28~ 267 24 4
8=  afc- 62° g9s° $0° YA | M4 S 20°~- gf* £6° L2 5 LT 26° soey LA 6 ]
92°~- 219°- O0T° 22° 90°~- 22°- p2°~- GE*"""/9g°- H0°~- 2§° 4T~ pg° (LR (L "ty ° ]
26°- £6°- 92°- fO° I9c=-  9T°T- If°- 62°- TEY""T/4p-e 9 22° 02 L1 A 9z FIT d
I6°=-  I°- £0*-  G§2° 21%= %6~ 22°- 60~ L T2 g2*=""/s19° £0°*- 26° V1 2 L 21t 9 1
£4°= wg°-  I9° T3 s2° £6°=  21°- Qf° 66° 2" 20v=""/09°'- 21°- @2°- TT°- 2 s 1
02°3~- 99°- 9T°- 60° 6f*=- 20°T~ 9%°- 02°~- 60° 60*- f£5°- p2v=""r65* 5° ne £2 L :
b 93%= §I°= 99° 0e° T 9g*- GH° L M 6L° 19° L3 gL Iee=="s2t° o0° 12 £ 4
4 20°= HI°- 99° 20°t i5° 62°= %9° 26° 98 £9° ny* £3° 13 4 [ L A& uiaVd 3 425 61 2
b 3g°=  0T°=-  %G° 9z° £€° L £ AL § 0s°* 2L 65° 14 5 19° 9~ bHl°- 2F%2""/e T
_ 29°h= 26°12 TIHE E£L1°%9% Du°h% QL°0F HG6°92 82°T9 P2°2F [9°%f- FE°HT- WH°FT (09°0S S0°Ll2- 22°f2- 0NLTLYY :
\ 89°66 00°0SF~L0°6TT-80°C6- F0°99- S£2°/6- 9/°99~ $O°6NT=G2°90T-G9°RET 2ZL2°0LT-LIH4T af*h»  29°33T [9°Sh- 39NLTONOY
02 (175 oge o2g ot 26t 1 24 (244 eI7 2T% 82 €2 T2 61 ] AN NOTLVAS 4
s (24 £3 2t 14 ¢ ot 6 ] 2 9 [ » £ 2 T X3IONT NITIVAS

! 0°066T LY O3MVNATVAI LTJ4 NVINID NO¥4 SINTIVA I3V TIYNCOVYIO 3IHL NNTIR SINIVA
*SILYNIONOOD NY3IW 3Ny IWNOOVIO IHL IANBY ONVY NO SINTWWA
. S¥213W NOILYSOd 3IONLIINGT

P

405020 INSH NITLNT0S 1VSAVN 2374490

NSOy RSN CEEININPULIS ) DUP ST SrEre D ¥ Ih




LM 28 °2 90°%» i1°¢ 86 °2 19°¢ 9g°*2 22°¢ 22°% 26°2  56°% go°o opo°e TL°¢ ng*e (21413 L)
29°y "6~ w1y n2e2 g% °g 62°¢ 29°- 6f£°2 2L°% €£6° 212 go°g 00°0 G6°T (LRd] 6SOTS (X3
eL°n- 06°0 GE*1- f££°2 £1°¢9 66°8 0n2- 92°2L 00°o 02°f- 16°LT1- ON°D 00°0 £0°F ro°o tants Pe
T1°y 62°1 19° 16° 60°¢ £9° £Y°- 66°T 30° L2° £e° 00°0 oo 9g ° ege 91t it
ge°T £E°Tv "1l 452 19°s 22°t £9° 99°2 LY 21°1 9f°T () 0e°o L1 ¢ 22° 07 9
02°- 59°~ T0°3- L2°- I£°f 09°- 59°1- @92° L6°= f£g°- 2%°- 00°0 arep a9°~ npen 21 G
602 12°2 281 Gg2°1 21 02 ¥ 292 2501 0o0°2 20 - g0 epen hg*h nneg g2ung L1%
10°02 6%°8- $Z° h6°G6~- £2°6- 10°6=- TI1°2- 21°2 0g°o re*D 00°C oe°*o roco LR goep 921ng £F
81y N1~ #9° 01°Y FUAD ¢ 26°E€= MN°T- E£T°2 p0°0D pnen 0o °p 30D tpep rg o 60 °0 (31343 2¢
30° 29° 26°~ 0T°*- g2°- £5° Y AR £6° 10°2 3p*- l9°Y noer aoeo gret gren w9202 1£3
ET*=""/10°- 69°- SI1°=- 9h°*-  6T° 02°T- 00°Y 04°- £9°- §Y°- o0 rpe0 fne - treop oners of
b4 TE=""/s21°1- 22°- 89°- 22 2%°1- 29° 61°~- G2°- 26°* 00°0 ore*n ny e ro°c ge7ng 62
LS 68°- EEY=""/gn" | 3-Ad 19° LSS LLAA1 0e°*% 9T° 66 ° (R ] co°s 1€ raeg qetee Q2
I¥°- LR ge° 20% " " /95~ LI 28°-  10°%T 92° h*-  ane go°n oo ne* (d ] ofTNg 22
5¢€°-  l§°- ¥2° 28~  J2¥"""/se” 99°- £2°%y T6°f~ 62°G- 2£°S= 00°0 [J AR g6°2- go0°C z2t0¢ 92
gz* 0 12° 0s* 58 28¥=""/06°1- 9¢° 0g*- £0°~- 15° 00°0 roen 2t ro°e 1Zing G2
56°~ 61°T~- 6f°- 9.°%- 26°~- 02°1- 87" ""/6e°1 cq* 9qe Gf °1 po 0 aneg 20°Y poen qaonnt L%
26° L7 o611 96° 00°T 8T 95y EEYI="/EH°T~- 21°T- T16°- 00°n ro°o 6)*T- 2%°T1- g21 £2
29°- wZ°e- 64° s1° -3 1€~ £T°T 99°1- (JE*"""/8¢c* go-* oe°o 00°0 2he PY*- Tha 22
22°-  28°- 28" 60° [ 0g° - 12 L]0 S £ 44 g2%=""n2- (I Rd] pe*n  67° 22~ 02T A &4
£0°- 21° 26° 22° e1° 95° 2¢°T 22°1- @s°* -3 & g2%=""/00°0 npep L1 AR 20 22 [ubd
00°0 00°0 o0 000 ge s 60°0 068 °0 00°0 800 800 R34 ] BE¥YZT"/21%6%~ 1T°01 26°9 961 (3
00°0 00°0 00°0 00°0 00°0 00°0 00°0 go°0 po°o 00°0 96 °0 LI 02%2="/60°26- %9°95~ G671 T 3
2% - §2°- T2° (A4 9¢* 60°~ £T°T 2€°T- 0%°* go* ho - The-  np*2- TZ®ITTs0Lc- 677 FA ey
60°0 00°0 00°0 oB°o 00°0 00°0 00°0 98°T~- I6°- Tg°- TL°*- 60°T~ H»2°2- n3°- geT=""y22 9y
po°o 00°0 00°0 60°0 00°0 00°0 oe°o ££°- 08° 16° 52 22°~-  £1°1- 2%° qo°Y (4 (4
po°y 26° gn°y 0t1°T 32°%y 9.° 9L°1 §G° =~ 00°T iG* LT 29°=  HT°2- ane R 06¢ »T
1°=-  1§°- (73 0T°- &0° £6°- 29° 2¢°1- TT° 22~ 28 °- 913~ 29°2- 2¢°- "y oce 1
§1°=- 19°- n0°* LL AL S 2 16°- 6f° 956°7- S5T°- BG°= Gh°- 6L°2- E£4%°f- 6S5°- 21°- 02¢ 2T
16°-  99°- 9t 21°- 0o° 26°- £2° In°T~ sf° 81 £1°- PhT- J0°F- T2°- (L pre 144
L1 69° IT°3 19° 19° 6s* »g°1 19° - ge" 19 56 wyt- 1£°2~- £5° N2t 261 (24
£9°T- @6°T~- 6GH°- 0g°- $0°T- 19°1- 4O0° 96°T- #f°- ng*-  (f°- €G- 22°2- 0°- ag* 81T 6
p9*- 9g°- 62° 22°~- £0°~- £t~ 29° 94°t- 973° 81~ % 59~ %2~ B2°- 12° L33 ']
£2°- $6°- 9T°- 9H°*- QgG°- £6°- S1° 96°T- 22°- 99°~- 59°- 81°T- 92°2- 23°- ng* £IT 2
16°~- 09°- £1° 50°- 20°- TH°- LL Y §6°F~ L0°- 62°- L£°- 29°T- T0°C~ TH°- 60° 2%y 9
69° 60° 6%°T %9° DL R ¢ I6° 80°2 96°~ 15° Zne 02° G2°T~- 29°c- @0° fhe L ¥4 s
L) & £r- (TN 10° 22° 62° 61°Y £9°1=- 20°-~ 0g€°- 15°- Gh*T- §£2°2- BE°- e0°- £2 L]
’ [ 60°~ 8g° £n° P 20° L ¢ 22°t- @%° 2t° L) & 3 pv*2- IT° 62° 12 £
: 9%°~ 0F°- 8p° £° 2L° £2° £e°1 I0°1~- ZfF° £ £T hye gec1- g2° s0°1 67 2
20°- b0°- 06" se* L1 0 22°- 2%t 50°t- ¢g£9° (A L0° 4 S ”9°1- Qg2° T2 °  §
64°FfT 29°fFf~- IE°T2 O00°SE 0£°S2- 01°~- ¥6°2- 19°0S BQ°FH QOH°Gh wT°EF §2°99- 2°H9- 36°32~ 66°HT onaYive
5G°00% SP°0i~ 00°9ST-CL°FE T19°L6~ 20°02~ DW°NT= B2°WTT-F2°IT 26°Gl~ £T *THT %35 °0TT G0°%9- G£°92 20°02°T WNLTIONPY
00S0E 09208 99TI0F O0LTI0FE 2270 T2T0£ 69007V S21 T%9 827 22 96T - 6671 (1 R¢ 22 oN NOTIVLS
(14 62 g2 12 92 92 LT £2 22 12 02 61 eT 21 9% X3IONT NOYLVLS
0°086T LV OILVNIVAI [IJ4 NVINIT NONJ SIANTIWA I¥y TWNOIVIC 3INL MOTIR SANTYA
*SILYNIONOOD NYIH INY TWNOOVTIQ 3IHY IAOBY ONV NN SINTIYA
S¥IUIIN NOILISDd 3IONLATIONDD
205029 OMSN NITINTIOS LVYSAYN ¥2144NnT
14
)
ﬁb - 1.} . R ; L, ..r.fi,rlbk$$rlly‘ R oo 4 rl.r P T

d1-9 FANOId




§2°t="/22° 00°9 26°1Y f6° 86 °F 66°T- 00°0 go°n 22°2 4IETE 0%
22°1 §8°°""/08°n 0%°T hEo- £T °E 19°- 00°0 no°o 06° 6£01¢ 6¢
00°0 - gI°1""/s29°2 202 L1 A 00°0 no*o 00°0 ho°2 1a931¢ e

THe wit- 2e° §8°°"T/64°- £g 'y 21°2=- 00°0 00°0 21°y 9171 8
L A g 21°1- gl°- ef° - 00*T""/60 2 gzt~ 00°0 630 2Ly 20t 9y
06°1 62° 66°7 h2°1 202 II®="",06°9- o0O0°P np°o ?6°1- 127 113
21° - 12°T- 00°0 62°~ 60°~ The2- 9I°T"T/10°- 69°T- f£9°¥ £210¢ L1
00°0 ao°o 00°?0 p0°0 00°0 oo 0 3 °1 EET """ uge 469~ Q21N £f
0o°0 oo°o 00°3 00°0 00°0 in‘e 20° 9e°T- RE¥T™"/60°- 6£60¢ 2¢
92°'1 92" 16° oe° 063 99 °- 929 °% LA 8L 89v=""/nr202 13
9 29° 112 fo°t 59°% hg ' £0°2 [ S 6v°Y L] A nneos es
£1°2 12°7 00°0 %°1 09°t EL AL 12°2 "0° 56°1 25° gezof 62

10°1 £0° £6° 56° 16° 80°T~- g£°t 1£°- 2%°7 09°- e870¢ ez
2€°1 10° £6° L ¥ N s2°t %9 °- L7580 9%° 65°1 £Y°- [ 14} 12
g2°t 6¢° LLAd ¢ 2g° a71° het- g9t 61~ 22°1 8- 22v0¢ 92
82°2 ST°T eL°: 22 £2°t 66 °~ h0°2 6%° 29°1 (] 12708 62
49° LA Rdd L0°= 21°- h9* 59 °1- 99° Gf° - 11 A 0e°- 99001 L24

29°2 11 2 4 09°t ¥2°2 %9°2 tee 0Lce e’ 06°1 Fe° 62T €2
e2°t L L 00°0 0° LT A §4°~ £8°3 oo°o 09°0 ne° ™9 22
2°t L3 5d 69° 26° og°t 12~ T 00°0 g9°o0 s0° ezt ¥
0t 1] 0 £l 16° £e°'Y 16°= 20°2 00°0 03°0 ¥2° 22 02
g0°0 ep‘0 ee°e Jo°o 00°0 00°0 so°o 00°0 00°0 00°o %7 67
00°0 oo°0 00°® go°o0 006°0 po°0 neco ce°o oo oo‘e 1121 ey
95°1 28° 2%°1 (] A n2°y L L Ak se°t 00°s8 0 °0 L] &4 s0T an
] 2 90°0 00°*) g 2s° oo°e oo°o 00°o0 00 °0 60°o 22 91
s0°0 00°e 00°0 Te°1 gL° 00°0 00°0 1] ] 00°0 00°0 02 ST
82 s2°3 ¥6°2 "i°t 16°% 9% ° ¥2°2 s0°Y 06°2 “0°t ong 5T
0°1 23°~ 6 T19° 10°1Y 20°t- 93°1 2 §3°T £2°=- (144 £y
ge° e0°~ 00°0 §%° L ¥ Ad 26°~= "2t 1et~- £I°7 ¥6°~- 02¢ 2t
41°7 £0°¢-~ "e° e9° s0°t £6 °~ £°1 AN 69 ° £7°- [ 24 134

‘ 26°1T £L° 0s2°y Zh°T »6°1 ho o §2°2 00°0 00°0 “ee 267 nt
£2° sf°~ 9t° s0° 2L’ 19°F=- #H2° oo°o 00°0 08~ ert 6
60°1 90° 10°¢ £2° L0°1 26°~ 22°t 00°0 00°0 at°- 1T e
9L° 92°- £9° "2 99° T °T- 06° 0e°o 09°0D 6%°- £t l
20°1 20° el 0e* ¥6° 68°~ 9¢°1 9¢* - he* 9t1°- 21 9
13°2 09° 49°% 9¢€°T 9s°Y $0°~- 182 *0°0 0°0 2" 92 ]
g0°t 90°~ 12°% [ VA h6°* 62°~ 22°y 00°0 f£2°t 9% °~ £2 L]
£2°% 9s° es°t 96° 9¢°1 p2°- 2v°2 oe°o §3°¢ £H° 12 £
95°% L LA 96°2 ST 62°1 19°-~ g *2 1] B 4 0y °0 22° 61 2
L't 0e° eg°e2 00°T 6S5°T 0g°- T2 0o 00°0 9%° e k4
T2°92 2T°69 9L£°0f QT°TS 00°6F £L°25 H6°ST~ If°H- 92°1- TH%LP 0nLTIVY
19°05 21°S50T-£2°26- 9F°T~ TEL°L2~- DT°H2T 22°6- S2°ST 0E£°21 %6°%1 207 2T9N0Y
SI£TE  6£0FE  T90TE 91 201 121 £2308 9270 6F6H0F %202 AN NNTLIVLS
0 6¢ 1 21 if 9f 119 L1 £e 2f 11 XIONY NOTLVIS

0°006T AV G3ILVYNTIVAI LT4 YVINIT NO¥S SINTIVA 4V TYNOAVIC 3INL MOTIIA SINTVA
*SIAYNIOMNOD NV3IN NV TYNOIYIO 3IHL 3A0QV ONV NO SINTVA
SN313W NOILISI¢ 30MLTINOY

" 4060200nSN NOILANI0S LVSAVYN ¥3IV4400

B-5




1
vZ-9 3¥N91d ]
00°0 16° 99°% "Gy 8f£°2  0%°T 16°2 £2°7 £6*2 g 32°1 212 i6°1 pse¢ e T L2 <3 {3 ne
00°0 §2°1- 91°- £6°- @g#° 92*~-  98°- ot t6° 0n*l- 1T°- g0°-  TT° £9° "2~ 6ENTE 6¢
00°0 99°9- 9(°8~- 00°0 62°9- O0T°6- 92°2= 15°6= 16°G= 62°@~ §9°G- 21°0T~ 0€°HT= [G*M4- ER°2T- TO9TFf e
£6°* 56° 10°~- G2°- §£2° wo°- L2~ Hhee 28 5@°~ 26" I 6T°- ) °- T~ 971 Fiy
FLLR n2°2 11 96° wp*2  12°1 2%* 09°1 26°1T 5% 29°1 6F°T  £I°T aner s2°1 VL { ag
00°0 50°- TT°T= 0E°T= (T°Te 40°2« GH°T= GH*T= 3h°T= H6°2- (2°FT= 20°1- T2°I- 0L°T- T0°*2- 71 G¢
so°o 69°T IT°t £g° 19°t g 0° £H°2 11°3  f1° re 9 66° 67°1 qlrc FLAA gr1ng he
00°0 £0°2- TT°* 8%~  §£6° po°e onep 00°0 00°0 £he- 90D g0°o neen nyer toee 921Nn¢ £¢
po°o £6°2- 92°- 0S°- IT°- oo°r 00 o 90°3 10°0 60°T- 00°0 pne- 21T~ f0°n Ry 6FE0S 2¢
60°0 0" 99°-  Ti*-  ID°~- GG6°-  6e°- g5*-  4wg* 6E8°T- G3°- 62°- ogne - e AR wazn2 1£3
po°0 00"t p2° 62 w2* (RN 60°¢- 06° 0" 99°- 12°1 noe 26° nee 52°* Ireres ne
00°0 £6° 60° S0°-  wg* 28~  f£9°y 20° ¥0*-  36°- 1G° £0* €2 CLN 26°- gRzo¢ 62
00°o 20° o9~ Tl°-  3T° 69°- 12°- Gf° - G0°~ HE*T- 9f¢°- 16°-  g2°- 19°- 26~ e TNg e?
00°0 82* 6%°-  GQ°. 1T 02°- 971° 02~ s9° gLt~ 1T°- 9 - £2°-  65° 5 petng 12
s0°0 20°t 9g* 82 "0y sR*E L1301 96°1 £6°n  gnc-  TLF (XN 1L CYRd 2e* 22108 a2
00°0 8L° A 20° 1€ ° 2t 61° 59° 61" 96~ 29° ee* 2% Gh* nge- 12108 G2
00°0 6L £He 10~ f$6° 107 90°9 gn°y 2Lt 19°*- 36°7 19° £2° ce T 2L ganay “?
08°~ SE°- 9@°-  66°- H2°- 82°- 96°1- /9°- 66°- %)°T- £9°- £2°- 26° - 09 °- e6° - 1741 £2
99° £6° 12°=-  HE*-  Ine 21°- hge - G1° TTe 93°1- 02° ap*-  22°- £2° 12°- 1 C1) 2?
e TN no* 20%- g2 nye tht- 15 (Y 58°~ 0%° "2 re° T 60° Q21 12
££°=  H2°- 26~  66°-  11°- eL°- B2°T~- #9°- 19°~  %9°T- 39°- 62°- 16«  03°- £6°- 12 nz
126~ L1°6= 99°%- 98°h- T6°9- [f°2- Rl®°G- F8°I- E%°H- GT*He [9°2T- HE°C- 6I°h- [h°- 16°- CT:3 61
19°82 %€°62 69°0Z 9L°"8® 9£°99 £2°98 02°°5 9IE6°TS HH*9l 5£565°25 %5°GS 06°TE 992 T16°22 I11°82 667 4 0
62° es* 1T°~- £2°- »9° LA 9g*.  22° 92° 36°- BE°* T £e° - 22° £2°- gty 2t 1
91° 2% 93+~ J2°~ &9° 20° G2°-  g1° A 96°- L1 R £1° T1°- g2° 21T°- 2?2 Qt @
gy =""/%1" 6f°~ 2€°- 5f° 09°- T16°- I0° £I°=  H2°T- TIf°- s0°- Gf°-~  6T° ohe- 02 st
6%° 2§%2"°"/99¢- 51°- OT° 26°-  H2°T- Gf°- f£€°- TQ°T- 2h°- n*-  69°- 36°-  fQ°- LT3 LA
FT°=-  £6§°- SIYTTT/H1e- 22 61° £2°- 2¢° 3¢° £o°- 2%° 12° so° t2° ap°- ose £T
92°- 59°- T*- I{*"""sg9¢-° 2f° 2L°~ §H° T9° p8°- hh° 22° 97T* £e 20° 02¢ 27
9g° 80° 69° ge* @872 769"~ 0%l %°- 9%*- 9Q9°I- Jf°- LI-24s 2L°- L1 R 8°~ nre 1Y
£0°~  I%°- 61° nee 16~ 20°°"</18°*- 4T L1 £0°T~- 02° s0° Tre- G2° 12°- 261 0T
45°=  %w6°- £9°-  16°~ GT°1- 29°- gav=="ses° 31°T  G§2°- g@¢° r{ 39° 60°Y ag* R4 6
9f£°~- 06°- (3 & 22° 96°~ 50~ Hee g0 ""/10° 61°T- fo0° 2T~  @2°- gn°- 18- (344 ®
T0° 42°- [} e 6E° X AL 15 &4 59° 21 EO®=""/w2°1- 30° £1°- 82°~- G69°'- WL AR £IT Yl
09°-  12°T- I2°- 19°- %%°I- pE*- 20° g2°- 20°1- QBT oaecT it°1 £6° 5T°t ag* 21t 9
g2 T~ £he 6% 62°~- £2° 16° Sf* ST° ST°*T B2¥=""/p1°~- GFf°- 02°- Q2°- LT/ <
90°~ GH°- £1° h2e 26°-  20°- £9° T0° »T1°- 36° g2~ t8%=""/g£2°~ @n°- f2°~ €2 "
i¥°-  09°- T0°~- H1° 29°- it°- LT 01°- 22~  42° 2%~ p2*- QIT""T 21 ’1°- 1 &4 3
20° $8°- 6T° 6e* ps°-  61° TR L2 2n*=-  %5° 2€ %= o*- 27° .4 AAiatd-) 24 6T 2
61*- £6°- 10°- »D° 51%= w2°- &% It - £€°~ 69° If°*- 22°- 9n*-  p2°- 22" ""rse T
19°%« 26G°T2 TI°aE S£1°9% On°Hh QE°0F HG6°9L @2°T9 Q2°2F L9°0F- CE£°HT-~- H9°FT NP°0S GP°ll- 22°f2- W0/NLTLIVY
¥9°G6G 00°9ST~L0°6TT-R0°E6~ T0°09~- £.°26~ 91°93~- £Q°68T=G2°30T~59°QFT 22°0LT-£3°n0T 3F°*Y 19°33Y (9°Gh- AJNLTINGY
02 (1% + (141 p2¢ (2 43 261 erY L34 £T7V 21t w2 £2 12 6t e rN NOTLVLS
st L) £t 27 T ot 6 ® ¢ E) S " £ 4 1 XINT NITLVLS

D°0867 41V Q3LVNIVAI 114 XVINIT HONJ ﬂuJJ<> ¥y YNCOVT0 IWL MOTIE SINTVA
*SILYNIOYOND My IR INY IVNNIYTIQ IHL JFAPEY ONY NN SINTIYA
SYILIN  NOTLIIST4  INLTLYY

2060280MSN NOTININS L1VSAYN N3I74400




d4¢-9 FdNOId
§E°n €£*T- 29°I- 65°1 ggeg- 1v° er°i~ 60°2 4G6°2  es°t 6Y *2 30°9 000 41> roce LA CR {5 L
£1°« B%°9- 00°T~- ST° S5T°h= %0'2- 28°1l- I%°- 0%°T  6G°- 6P 00°0 ngp T2 ro°e KEOTE (X3
05°6- 00°0 e2° §0°9~ 2%°TT- B9°FT- GO°Q~ &0°XT- 00°0 F2°C2- £1°8T- 00°0 no°o FE°9- op°r \LLALY 113
06°= QT°= Hy° 20°T= Gh°'9- 6Hh°=-  HE°T- T9° 61° Hhp - pT T go°o co°" 21°- og* att f
go°Y $6°%T 00°2 60°2 n0°2- 6f°T an* np*? 26T %1°1 2e°*2 po* e po*n w2y g1 201 ag
6E£°2- 69°T= 2T1°T- Hl°- 2T°h=- §0°2- Hg°2- GE£°T- I2°1I- H6°T- f£3°- oo°oe 00°0 np*2- 9n°n 221 15
- 8L 0°t 9%°Y  25°1 T3 i2° 68° 6Ly 8f*9  01° 6 0e°0 0c°0 63°? 00°" £21°¢ g
. 19°s  £1°9 29° 98°2 16°1 1e° TT*h 99° 70°0 n0°0 00 °0 00°0 [ 030 ry°) q921°¢ se
. g8°c- H0° 22° TH*s 86°¢ 20°- 6%°9- 00° 06°0 20°0 a0 °0 00°0 ee°o pa°n 60 6S6 TS 2¢
18°- 99°- §¥*= 12°=- IT°T- @6°- 0l°~- 4f° 19° £e°*- 20°- 00°0 oeco LR np°o "Q202 1 {3
ggv"""/c1° 2L 6L 31°*- Tt 91°- £I°% 0T°T Hg* et 00°0 oo 2¢" 000 nreos 05
0s* gFogv=""s2¢" I5° £6°- 62°- TH*- 18 92 5Q*-  H2°1 00°0 000 fGe - roce ne20¢ 2
- 6° [ T g8*="~/s00° 56°~- 02°- @9°-  uge ag°2  2u°- 3£ 00°0 0Cce0 0o - re°e eeINg 0>
92° oc* £2°- 22%77/66°-  wg°~ £6°- 6g° £2° ¢n*- 90°- 00°0 90°0 62° ng*n neres 12
3¥°=- Fl°- 02°3~ %6°- I8¥"""/41* 9s* LI ¢ g0°S 60°2 62°°¥ nrep po°o L1 R4 co*" 2210g Q2
ee° iv°- 69°« 99° . 62° gT* """ /c0°- LT 9%°Y 22 54 °1 g0°0 00°0 LL RS 00°0C t21ng 5?
1 £0°- £u°- £¢°=- f££°- 09° t2°- T5°"""s00°1 82°T  10°% he o2 20°0 £o0°s 26° aneq eareY "2
1344 ¢ LT 60° 6c* T€°T 19° 66° ggvI""/99° 0e°~ f£0°- 000 np°o L - c6°- 627 §£2
. 66° 28 26° 6s° 1L 201 i1°1 22°1 TL°- Z0°=""/s11°- £L° 00°0 0n°o .} S8 sp° 189 22
! 2s” 92°- I¢°- £9°- 0f° 62° ane £6°=-  2I°=-  B2VTTT/r20°Y peen 00°0 P L] R 27 12
eh°T £2°1 29°* ig° 0% £H°T T9°Y 00°* 69° 90T 68°=""/00°0 po°o 26°- Qq°- 22 a2
o0°o oo°0 00°0 00°o 00°0 00°0 00°0 00°0 80°0 00°*" 20°0 B TS /L1°002- 99T (LR ¢ 9F T (34
00°0 00°0 00°0 00°0 60°0 00°0 00°0 g0 50°0 0o0°0 ae o 16T~ 287 "7/82°0f 98°fS  GFY LD
b 5 20° [T AL { L L 1 89° 19°~ 60°~- 60° £6°~ 801~ IR° 4 SAniaVd & &4 T FA 4
00°0 60°0 00°0 00°0 00°0 00°0 o0°0 T6°%- 20°- T0° F9°- 9 et~ 6Q° G0 °- Toev-""s22 91
00°0 ge°o 00°D 000 00°0 00°0 0p°0 e~ s0° 2¢° t2°- In*T~ 9o° c0°- L2 & n2 13
£0°T g9¢° 11~ @2° TT°1 59° s2° nee - 9n° 98° 12°- 22°T- 01°¢% 0s° £ L1y T
[ £ oo° £6°~- 6£°- 69° 13 5¢° £6°= 21°~- 10° LT AR 09°T~ F£O° £T°- f0°- oss £t
62° £ee- 88°=  %9°~. g2° 61°~ e0°- 20°1T- f£g£°- l0°- LI 22°1- 62° 32°- L2 425 0z¢ 2t
99° 62° £2° 52° 20°1 22° 96° 871~ of" hee 91 °- 26°- £49°71 6G° ng* 918 1Y
6g° 13 & Ig*~- 22°- 8Z° 62° e 28°=  WQ°~- BT° 69°- 62°T- 2%° tA S n2e 26 ot
2€°= 90°~- 0%°~« p9°- 29° 1£° 66° L6°T- %@°- 0G6°*- QOFf°T- 20°2~ 90° 22°- £ °~ (334 (3
%9° (3 &4 50°- 61°- Sl° 69° 68° 85°- 60° gs* 29°- 01~ 9f° e0° G1°- "1t f
59° l2° 1° 0T*- 22° 18° 9g°* £9°- IT* IHe "G *- BT~ TZ° 02° 61° etT Vi
gi*- 39°- TE°F~ 9H°T- GL°- H%°- GG~ 06°Y~ 20°T~ 16°- 89°*I- 9l°*I~ 61° SR~ 06° - 21t 9
9L° ] 2T°~- 91°- 6S° 62° ve* AR 9T°* Ine 19°- 12*~- ££°2  &f° 9f"° L¥4 S
69 £0° #f°- G4°*- £§° 5¢° 9¢c* £2°~ 0°- §2° G52 °~ 09°T- 66° 90 e £2 s
09° 9t° 6T~  HT°- 9g° sg° £L° 26°~= 62°~- S0° 68~ g9 °T~ 99° e0° - 20°- 1?2 'y
£2° L1 A 12*=- 0T°- D6° 26° 60°T 59°- 22 o 95°~ 23°1- D2* 2% 91 61 2
82° 22° Tt  Li%°-  99° e LA TT°t- 8T°- °f£O0° 62°- %9°1- ¢€0° 32°- cn°c- e A 4
61°FT 29°Cf- TE°TZ 00°SE 0f°Se- 0T°~ T6°L=- 18°0S DB°SH On°Gh 9T *6f 22°00- [ °%9- G6°G2~ F6°HT 20N TLYY
6S°00T S8°04~ 00°9ST~LL °FE T9°LG~ 29°02~ 0987~ 62°HTT=F£2°TF 26°GL- £T°I®T 95°0TT GO0°%9- SE°02 20°02°T 0N 1TONDY
0080 0020f ©9I0€ OELTOE 22T0Ef T2T0E €900T7T S2°T 99 827 22 971 S6T S0t 22 N NOTIVLS
os 62 82 12 92 62 "2 £2 22 12 02 6t et FA at X2I0NT NOTIVIS

0°0961 1V GILVNIVAI L1Td4 YY3INTT HON4 SINTYA Ivy WNOAIYTIQ 3IHL #073e SINWA
*SIAYNIQN0QD NVIW VY IVNOIVIO KL IAMAY QHY NA SINTYA
S¥313W NOTLITISCd 30MALTLIVY

205028 IMSN NITLATOS LVSAVYN M3T4400

B-7




ad

g —

E0* """ /002 00*? 692 s0° 2f *2 hg°Tt- np°n 030 0°T HIETE 0n
£0°7 IE¥=""r60°31 L6°T L2*2- 12°% 56°6- 09°0 pyen 0= 68018 333
00°0 0s° I6¥="7"/59°9~ %§°3- 02°G- 3N°0 ngeo ryen iy *Hh~ TAOTf e
2¢* PA HHt - 2I°TTT /120 t-  29°7 49°6~- 00°0 50°0 0Lt~ 91T lf
£G6°T= G®*2- Tu°2- l2°1~ CEYYT"T/enc'g 3€°4- 00°0 go°e »0°2 ny ag
65°T e hg* AR ¢ LEF BAIT=" /244~ 00°N 23 °0 c9°- 2?1 sf
£2¢T=- ®h*2- 00°0D 6" T- 8T° 2T°s- ROYYI"T/mac2- 91°% *9°T £210¢ he
po°o neep no°o go°0 oo 10°0 2% LA {-S 8 15° 921°¢ £e
g0°0 no*s 00°9 0c°0 LALRS 00°0 86°* LM TE¥=""/s59°¢ 6EF 0O 2%
£9° 69° - the~ - 0 26T 51 °T=- H»G6°7 4y 0 ° A¥=""/np2r? 1¢
whe - £6° - 2i%- 68° - 50°7 3T 2~ €£9° 29° - %7~ €Q°- aeens os
h2* - 36°I- 00°0 Gh’- 6&°T b2°1- 06° L3 22°- the- ge2zoe 62
61 63~ IT°Y-. t2° 92°7 g I~ 2If°7 16° 22° L0° eeT0f 02
gg° LV AR H0°T~ £71°'- 59°1 £F°T- fc°1 2f* T~ (2*- ocTng L?
hyt - Gh°T- 20°2- ST°F~- 29° g2~ 2f° 19°-~ 20T~ €0°T- 227CF Q92
A AR 92°*Y- 06°1- 495°*'- -2 2 4 £V 2~ 22° at*s- PA AR 19°- 12108 c2
92°~ gh°T- G8°2- 37T~ H9° Lg*2- 22°* fec* £6° - 16~ gaoet 4?2
gL ££°- 2L° - 4° LA %4 §0°T~- 76°71 22° T0° fe* LT £2
Te T1°- Ul 60 ERAA 12°7- Gh*?7 g0°0 83°n Qz2* 109 22
£€° - HE*T- 69°- £1°-~ gT°1 702~ ®6° oocpe 089 22°- L 4 T2
19°* gec- £9° - he* 22°2 69 °- 62°*2 700 g)*n ce* 12 02
go°o 1m0 ge*) 70°0 np*e g0 06*0 co*o g0 np*o SeY 67
g1°¢0 000 00°d op°p ge*o gnep eo°g rg*o0 000 np°o GeT e
11~ 611~ Gf°T- 22°~- LT°7 8e°1~- £9°71 6o°¢ 8o 0 Q9°- S0t 21 J
go*c ao*o 00°) 11°- g2t 10°¢C 00°¢g gg*n 6o0°Q e0°0 22 37 -]
no°e ec°n 00°*) T4° 62°T 00°0 000 oo°o 0o°o 6o°0 02 eT
g%° 09~ 9f*¥- 69° 26°1 N1~ g2°1 19° I8 °~ eg9° Ohe "t
FA AR HGe°T- €9°T- 22°~ £0°T 102~ G6° £2° ng*- ag°- 113y £
8c° -~ H2'1- 00°0 8f* - 20°1 46 °T~- DO o~ 59° =~ £l g2f 21
69° £2°- Bh® - 29° fR6°T 20T~ ®88°*1 iee £e° - ar* LASY T
(i1 86° - " - 21t~ LR 4 39T~ 9h°T 00°0 00°0 fg°- 26T oy
180 - 1?2°T~- %H2°1- 28°~ hs* §1°2- b60°T oo 0y *0 fh*= Y €
60° 96~ 26° = £€° 091 19°T- 9%°3 oe*9 8)°0 L2 W "1y L
“ - 0g°- gs° - ge* 64h°T1 36°T- 40°7 [ go0°0 2g°- £11 I
95°T~ £46°2~ 29°2- 4GT°1- @1° TT°g- &T° 12°- 62°- 29°1- 217 Q
10° £e°-~ 8L~ [} 3 hG*t £5°T- SGh°7 no*o 00 °0 f€° - he 9
60°~ 62°T~ 62°1~ 21° 051 98 °T- Nf°Y oreg 801~ §9°- £2 hJ
82* 99"~ Z2T°t= HI*= 6T°Y 86°T- N5°T 00°0 hG*T~- §2°- T2 £
0s* 9¢6°~ 2e° - RSy L£°y 85°T- l¢°1 0g°o pgco 60°- 61 2
"o Sf°*T~ SE°T- f€°- sp°t £8°1- 8£°7 00°0 0)°0 89°- g 1
12°32 21°63 @£°0f 8TV 0C°6Ff £21°25 H6°ST~ Lf°%= 092°!- THh*!S anNnLTIvY
19°06 2T°G0T-£2°06~ 8E°T=- TE€°2%= 0T HLT 22°G6- G2°GT @f*2L *6°41 AONLTANATY
"18TE B6T0TE TO0TE 3ITTY 207 et £270f 92T0F 6£6NE HE202 ON NOTIVIS
0% 6f e L8 9f 1 h13 £e 2¢ Tf X3IONT NOTLIVLS

D*086T LY OILVNTIVAD LTI4 MYVENIT NOX4 SINTVA I¥Y TYNNIYIC IHL MOTIAE SINTWA

“SILYNIOY00D NV3IW 2¥Y VYNOOVIOD 3IHL IA0BY ONV NO SINTVA
SM3I 43N NNTILIS04 WNLITIV
205 0289JMSN NI IINTI0S LVSAYN ¥374400
| I e - P P JIPUR — s NP




ve-9 FdNOId
oo°o 422~ 9f£°l- 92°*f- 068°T~- £1°T~- #HGg°*°- 27 28*- T£°2- n)*f~- bL°- 6l*2- 0% 6h°f- HIPTE [
00°0 oL~ GL*H- L2°~ 0s° [1\L 2§ 211 62°2 LA I ¢ Sf°%- 6°y- 11° in° 16° 22°1~- 6$O1E (3
00°0 62°0T~- 19~ 00°0 02°6~ 96°¢~ 90°9~- Gl%l= £2°17= Gl°T« (09°IT 63°2~- £0°% 2E°RAT- Qn°hT- Q0TS e
9E*T- ST~ GH°2- @Q8°~ hE°T= 6%°7T- ¢9°- 62°~ £€e - 86°- 13°1=- 9N 2= H§°T- GG°~ 3¢*°T- aTY V23
SL°T~ 392°P- 26°2- 28°~ Z2H*l=- 99%°7T- H)°- Tt~ £ - TT1°%t- 24°1=- 6G°2- (0h°T- 36°- §2°*1- InrY 9f
860°QC 899°Y~ Gl°G= HG°1- @g2°- S0~ 66° €2y 01 0e°* Ine- £6° - 3 Tl G2 Ll A 1?7 6f
00°0 0f°t- LI%°T- ST° i2° £6°¢ 10°¢~- f£L°2 netl 6T " 16 °G~ nO°*- L Al g2°¢ 10°2 sZIng L33
00°0 [ 24 £8°Y- 6G6°T~- 9f£°T- 00°0 (11 000 og°0 69°T- J0°90 po°e op°*o £3°0 to°o aziog £€
00°0 | L%~ L1 g~ 00°0 oe°o 00°D Jjo*o £9* = Jg°¢ 86°1- 90°I- Nd°O go°o bE60F 2
00°0 59°T- 9g£°*1- %HO°* £Y°~ 9p°1 po°*2 £2°2 £0*2 £0°~ 6T~ 3531°*1- #G°a 007 TL°1- Ho2nZ 132
00°0 16°~ 90°Y- 2¢° |2 I %6° T6° 11°2 l6°T £e° £9° 82°~ 21 LA 4 (-1 3 apere (X%
] 00°0 h2*2- £6°2- 945°- 29°- 92° - I9°2- 28° 99° £9°* - 2R*T= Hh*T=- ([2°T=- (Hh°- i8°9- 0P20F 62
[ L R ] 21t~ %0°y~ 99° 1 P4 Ad hg* iy hee 1 5 pe* 81~ 10° LI ol U eetTof 82
00°0 8% *1- 20°T- 1S5° [ £2°1- 9g°- 2i°~ £2°T- 22° £l°h- B86°- THhe - I€C*T- Pl*Hh- QCINF 1?
g0°0 £98°2~- T9°2- O0T1°¥~ 10°7~- 11°f% g7 °- 96°¢ 14°¢ 62°T= IG°h~ 2T°2- GG°T~ T0°~ Ih°*- 22108 Q2
[ ] At} 59°3I~- @/°7- €T° 21°=- £T° 19° 12°% £e° 6T°* £2°- he - Phe- 1T L1 Add 12106¢ 62
80°0 06°T- T0°*2- O%°- 0° - HH - 6T1° b4 Ad T2 EX AR l6°~ 62°1- 0@°- 11°- f6°~- 9007 "2
s0° 29°T- 66°- 09° 3T* 22°- 9g° 69° g8 ° 124 The=- 10°t- 92°- £2°*Y 6T~ s271 £2
H0°- ep°2- L2°1- 10° het- 6%~ 60°T 2h* 16° s0°- gG°*- £6°T- HH*- 6l 1€~ T%a 2?7
99°T~- b6L°F- G0°'f- O0S°T~- F£T°2- GH*°2~- 6H£°T=- (E°T- BT°T- 89°T- @gHh°2~- D2° - 2f°2- 02°T- AT°2- 927 12
s2° eT°*T~- 62°- 16° 09 1S M £0°7 P4 R & hhe1 LV 12° 25° =~ gfr* 96 °7Y ng* l? 02
1 S0°27 36°L1 28°S 84°9 B6E 2T 20°0T %71°6 12°3 I4°21T 6%°6 B9°Hh- HG°GST £2°TT T.°6 b4 2 § 9+ T AT o
LL°%9 SO°LTY £2°f6 01°%9 60°T2 6£°09 9F°*25 62°6% [2°99 H6e*Ps 29°€E9 90°*TO0T TI*6G QG °DE GZ2°RrE 66T 8T i
[ 68°~ gg*2- 29%°1- 62°-~ 8Hh°- 4% - 11° et hee THhe=- 96 *~- I8°Y1- 9g°~ gn° £9°*- Ny Fa @
20°~ 22°%t=- H0°- Gh* eg 90 ° 97 °*~ he* 32°'% 62° L1 R 16 °*- 1t1°- het CLA 2? QT
! TE*"""s0£°T~ 61°- £g° ot * 19° 2r° ['1:Ad [ AR 4 0g* IT°* 6G8°~ 61°* - [4: R 4 (52 5 0z (2 4
IT°T- QOv¥Z2""r68° 10°2 19°3 157 62°2 In*2 29°2 64°1 32°T 25° 2ot g3°2 69°7 A2 LA 4
96° - 0s* §9%1°"/£1°7 26° LV 1s°T LA ¢ 19°T 26° £he 2¢°*- £6° 9) 2 4 134 £
6¢°~ FL B £0°Y FE¥"""/e2°- £9°¢~ IT° Hee L1 L AL 68 °~ 65°T- 9G6°- se* [ 3 02¢ 21
l2° S99 °Y s0°3 T0° Tgv=""s22°~ e9°* 29 68" L2 R £5 *- ge*t1- Lf°*- 16° §£2°~ oTs 11
) 29°~ 3T°T LY A 06°*~ gg~- 20°T~/92° no°y LA &4 [: 3 i | 9 S 06 °~ £0° -~ 22°7 £I° 267 ot
20°3I~- L1° 1e° L} S g °- 61° pe*~=~/90° -3 g6~ 52°'T- £3°T- OT°T- &Hf* wl°*- eIt 6
[ % Sl°y [\ L A ¢ i2° -4 2 29° 12° ) A ¥ A & 09~ 60°*T- I6°*1- 00°T- 2T° bt - g 21 -]
L 134 eg°2 29°7 1e° Ie° 22°3 [ R 4 65" F2=" L~ 62 °T- TT°2- 8T°*T- 1IT°* f6°- £I1 2
! S0°~- 4% 0g0°t 10°- 50°~ L L A [ X 82°~ 68° - gev"~~/66°- 62°T= 2%°- 02° 22°- 2Tt 9
og* Ie°t £e* 0g*~ 13 £2° 0sg* eh - Y03~ 12°- -1 AtV X LN e0° L1 I ¢ che 92 s
1 49~ [ 3% 20°- 9¥°*Y> (T1°T- §£9°- Ige- 6f*T- £6°T- 4G0°*T- 28°- 14: 2 SV Y gp 2 1Y £2 L}
4 S8 %~ 6T°T 49° [ A 68°*~ 80° £0°~ £9°%-~ 6T°T- 46¢°- £T°~ 8L gBY"""/91°1 LD & 12 13
s0°Y [} a4 e0°2 I1T1°% 9e° % A 4 q9I°Y LEN 20° 2° 30°Y 2e°t £I1°T gIva""/721°1- 61 2
$2°- e2°t e £1°- fEe- 22° [ L A 20°T- 22°¢~- 90 ° he* 60° GT°*T- K2 ""/a 1
! 29%°9= 26°T2 TITHE £1°%h Ou°wh GF°0Lf %692 02°T9 92°2f LO9°HE- FE°NT- HN°FT (0R°0G GO@°LL- 272°F2- W0NLTLEYY
8% °6Gs 0D°8ST=LiD°6TT=B0°S6~ T0°09~ £1°26~- 90°93~ FO°6NT-GL°F0T-G9°9ET 22°02T~-£3°HhT Qf*H 29°33T 1@°GH- ELHIB &L 1ohl
s 62 [1£23 0Ee [ 112 0tg 26t 'A% L 244 £IT 217 we £2 12 67 [ 0N NATRVLS
q st L) £7 21 134 oy 6 8 1 9 4 L 3 2 1 X3ION] NOYLVLS
0°096T AV CILVNIVAI I1I4 2VYINTITY KON¥S SINTVA Y TYNOIVYTIO FHL MNIZE SINTYA
*SILYNIQ>COD NY3IWN Y TYNDIVIO IHL IA0BVY ONY NN SINTWA
SN3L3IN NNTILISONd AH9I3H
3 L2060280MSN NIILNNS LVYSAYN N3V44N00
[ 4 N . . - , - -
e P N RTINS ) W IO




dg-4 ANIDIA
9

£2°- og* 1T° 28°1 3g°6- TL'- Ne*G- Hh*l- JG°T- f£@°- g2°1- 0dp°0 60°0 W5l £pen 21818 0h
92°~- D0 D0O0°% 212 12 LI gh- 22 G6°=- H7°Y LLRES ppee 70°0 62°- fnnep 6ENTE X3
£6°T- 00°0 09°QT- 2H°*ET- 20°T 4T°H- gp°f- 69°¢(~- DO0°0 62°6- 36°%7- 00°0 oo §3°3~- (J)°*9 1a91g [Ty
lh*2- GE°1- <6°1- B1°* GL°1T- 29T~ £G6%°F- €£6°-  T2°1 261~  gOD°N o0 6L°~ £8°* - 91t 15
g2~ 62°- 09°1- 20° £2°2- lg£°1- 9f°I- G2°- 02°T 26°T- p0°0 0o*o0 28°- 00T~ 20T ag
Z26°~- 0% £9°-  20°2 62*h- 91°- 18 £4° 042 £5°- R rg*n 12° opep 221 s¢
®2*~- 66° 12°- g% 2u°1 60° gne BE*T  82°S 0g°9 oneo pneo 29°2 pren e2108 ne
32°6~ 5%°f 96%2- b6f°*- 152 £2°¢~- 0T°L 24°t- 30°0 0C°D 00 to0°0 peer 9)°*n ngeo R4 €l Fe
0T°2- f£8°T 12°1- 06° 6f*¢ 05°1- 96°1 1T°- 00°0 po°o 00°0 3070 oeeo nyeg npeo Xl 2¢
G6°% = es* 6g° -~ 62°~ 111 s0°~ g7 28~ A & 6T 12°- 0g°n ocee e 50°0 HnQ202 1e
§2%T /101 9p* L £1°1 12° 19° 9% GY°T  af°S hhy o 80 °0 0o°n Ty 600 pnenrg nf
50°7 BEY=""/80°T~ %G°- 96° LY 1 gg*- LYARS 6g* 96°T 2,0 - gre9 aeen 21°- np°o oR20¢ 67
60°- 9f°1- TI®YT""r6G° £t 6s° e 8 19°G- H2°2 (1= 00 en te*o £R° rneg getTrs 02
£He 8g°- 15° §Iv"""/11°% no* 61" gne £6°2- 0€°T- T4t~ D00 ngeg wi*2- 00°0 psIne 12
85"V The L1 211 Iq"2""/62°1- €8°- §E°1- 39°f- 52°2 f6°% 20°0 pe*s 22°- r8°p 22108 92
12 2h°- l8° 12° 10°t- J2*T"7/5¢° 1%~ 92° IN2 2h - goep ngeo nge LLRS 2108 42
ol 19°- 09" 91* 06 - 00° - 12" /18- 0°- 99°Y 26 - 90°n npg*n 21°- roeo 29007 "2
(TN 20°- GHhe no* 52°1- ag°- o~ g " "/r2° L3 48 65 °- o0 00°0 T2 6wy 627 £2
g2° 3 92°* 60° 9g°*1- 92° 9z°- os* gz ""v/22°1 18- po*o pgen e oG- THo 2?
h6°2 56°1 86°2 2£°2 £9° g9g°2 6c°Y 45°2 £9°'7T I5°Y="/222- g0°0 %0°9 n6°*T- g6°'T- @27 1?
'3 4 96°~ T2°- In*=  96°T- Nw9'-  PE°~- Gh'a- 61°%- T6°2- THET-"/00°0 £0°0 w11 22° 22 02
p0°D 00°0 00°0 on°o 00°0 00°0 00°0 00°0 gg*eo aQ°0 ga e 8FIY"T /g0 - 2€°6 PL°IT QRT Y o
po°o 00°0 00°0 00°*0 00°0 oo 00°0 00°9 00°0 00°0 90°0 g2°h- QB8TE"T/85°G.  JB°RNT GET o7 —
£0°T 81°- 66° in* gge°- e €0°- T2 hye Li*T= &1t G0 2 LT 4 & AT VAR 6Ny 1 i)
00°0 00°0 00°0 00°0 800 00°0 0o°e £0° "o - fT1°2~ hH5* 6Lt f6°Ss  £6°- PHI""Ts22 91
g0°0 00°0 00°0 00°0 000 88°0 00°0 50° g2 69°I~ 8%* 92°1 Theg 8- 12°- 02 13
26°- 972~ f@°- €h*T- 99°2- 69°T- 29°T- (3°T- €£6°T- H0°%- 20°T~- 25° GE* Y h2%2+ #wPeY-  Dap LA
80T~ 92°2- 88°- 20°1- 2%°2- 971~ HO*I- Q2°- 28°1- DI°'f- lf°- g8 £G°*% 25°T-  g6°- oss T
95° 6l°- 29° ef" 20°T- 92°*- £2°- 09° £0° £2°T- 18° 6G° l9°% gL~ ane- n2s ?T
69°* £9°- 13 9t 9p°*Yt- GI°*- 9~ 62° 9¢*~ 62°2- 6S° L1301 20°9 05 - l0° ore 14
TL° nH - 62° 14 4 IT*T- 60° AR g1 - l6°- £6°2- f£f° 88 ° L3 &2 9g° - 2L~ 261 (R
0T°T 9p° - Heey XN G~ 52° 99 Qg* 20° 21~ If° ££° PGy 0L°-~ 2€°1-  9TT (3
28°% 99° 99°% 61°1 gz2*- 91°t 69° 26° 82° GheT- 21°1 6L 27°s s0° - g€~ LR 4 o
9n°*1 ng e £2°T  %6° 1L~ 62° os* 40°1 26* 2h°T- gn°1 882 nGeq 1§ 29 STT z
ne* 69 °- hhe ne o 2g°1- 20°- 26~ oge 50° - t8*2- §9° gz2°% £F°G  IN° - €2°- 211 Q
one £2°1- (0° 86°- w0°2- PTI°T- @h*- 16°- T2%2- 22° £1°2 29y 92°~ £0°- LF4 G
I£°-  nncT- H2*e 06°- €2°Z- g96°~- £E€°I~ IT°t= F££°1- lh°f- (06°- ge*1 8E°S TL%1~ 2B°- £2 .
60° 12°t1- 10° o wl°T- 0S°- 6p°*- ST°~ H4he-  56°2- 32° reet THvs e~ 26~ i & 3
89°1 £n ¥9°% £E€°1 6~ g gne g1°1 LY 62°T- 26°'T 6T ag* g fg" T2 61 ?
Gn* 16°~ 61° 22°- 6hel- £0° TL°- 20 - hE*- g2~ IH° 217 5h°g nye- G2°- ® 1
62°€1 29°ff- IE£°I2 00°GS 0£°52- 0T~ T6°2- 28°0G Q08°Eh Oh°Gh KT 6L §2°90- 2/°#0- 55°52- FH°HT 20NLTivY
65°00T 68°02~ 0D0°PST~S.°CE 19°2G= 20°Q/- 0n°HT~ F2°4TT=-£2°T0 26°62- FT1°InT #G*0TT SQ0*H3- GE°R2 /20°02° INN LTINS
0080S 0820f €8T0S DBEYODE 227T0f T2T0f 99607 G27T T49 821 L2 96 T ce7 aeT 22 oN NNTLYES
of 62 82 12 g2 62 LT £2 22 12 02 6T R A ay X3IONT NATLIVLS

0°086T 1Y O031YNIYAI 1714 ¥YINIY Wo¥4 SINTYA Fxy TyNOSyTa FIHL MOTIR SINIPA
CSALUNIONOND NV IW Y TUNSIVTO 3INE FAC2Y ONY NS S3EINAVA
SH3ILIW NOTLISOSE  IHOT3M

L060283MSN NITLNOS LVYSAUN NIT4407

ST ) TR




gy*=""/90°2- 00°0

90°T-
800
22
{ e
96° -
92°t -
030
00°0
19°-
2801~
92°-
21°1-
19
09°
Tee-
_ 92°-
. 09~
22°-
! 0t
cho1-
v 0n°o
000
9g°-
1 080
00°0
i "ge2-
: 00°2-
.-
"~
56°~
6T°-
e
880~
’e-
oee1-
26°1-
9t~
99
16°-
12°92
| 19° 05
, »igTe
0%

»0*
662

80*
sf° 1~
Hhe*tl-
30°0
0e*o

g2%1="/92°5

28°7 CEY=""sin°* 1~
Ty qt*

202 82°

00° (FARY

62°- 00°0

00°0 00°9

00°0 00°?

25° I€° Y-
£0°- £6°T -

he* 000
i1~ L1 g
9n* - 06~
Ih°T 96° -
[ £ T0°¥-
09° LA A 2o
T X0 §2°1~
1£°- 00°0
96°2 06°
92°~- 96°1-
go°o 00°3
00°o 8g°o
£e° 21y~
o006 oo°p
(] A 00°0

62°3~ 65°7-
£2°~ 60°2 -
se° 00°0

92° 2t -
9f ° 20t~

20°t "6~
g€t h0* -
61°3y 10°~
10 0s°f -

L A A 01°E~-
19¢- 680°2~
12 69°1-~
s9°1 69°~
62° 65°T~
21°69 9f£°0f
21°69T-£2°26~
6£0TE T1301E
6 ef
0°0686T 1V

£2°3-
gg*2-
££°3-
£0°1-
GhetT-
90°
T9°T-
28" -
s€°1-
"o~
9g° 1
19°71-
10°0
10°0
95°~
92T~
Thet-
27°¢-
56°T-
96°-
90°1-
001~
e~
21°-
£2°-
56° -
99°7-
£6°2-
g2°1-
[ 2K
P11~
91°15
e 1~
313

J¢-49 FANOIA

02°0
0D °0
co°o
gace
no°o
LL A
6h 2~

gEv=""r28°1-
2B¥T""/22°1- 6S£6NF  2F

1} i 2T°T- @0°f- 00°0
L2°2 88 ° 80°2- 00°0
23°07~ H1°2 80°0 00°0
T2%=""/50° 2€°1- 28°2- 00°0
BEY=""/8g T~ HR°S- N3°0
L%°1- ZBYTTT/11°9- (00°0
h6°T- Gf°- PE¥T"T /0602
00°*0 J0°0 hhe
60°9 jo ‘e 85°T- l9°T-
hT*T- D2° £2° hG -
§1°2- 66°- 2f°- 26°~
19°- £9"* 69° hie-
29°T- (£°- 29°- R9° 1~
®9°t- IT7°- £2° 20°%~
21°- 9g°7 12°7 et
2€°1- 90°- 20°- 86~
16~ hg* e2* £o° -
Le°t- s0° "y TT° 1~
62°- In® f9* 00°0
heet 8g*e n*2 eeco
0f*t- bB4°- £0° 000
600 000 go°e go°e
ge°o 0a°0 00 °0 go°o
2Lt~ €% 66° go*o
29°%- 00°0 00°0 70°0
1s°7T- 90°0 000 00°0
TrI°€~- 8S°T- 69°T- (2°2~
88°T- 3T°T- 3I9°7- 29°1-
.09°~- Ls"* £2°- "1~
g£Y°t- 20° ££° 10°%-
ee°T~- 20° 2N 00°0
g~ 6s°* £9°1 o0°0
62°*- "2°t 23°1 60°0
62°- 16° £2°1% oceo
90°T=- (%* e0° 221~
821~ fE°- 9¢°~ 000
29°2- 26°- ¥6°~ oo°o
DA N & Al £yt~ 0g°o
FA A 50 °% 10°2 o0°o
02°Tt- J)0°- g2* oc°o
00°6E £2°25 %6°6T- 2£°Hh-
TE*22- IT*HLT 22°G- G2°47
201 21 £2108 92702
9f s¢ he £E

L2

031VRIVAI 114

206028IMSN

287
s€°
eL°T
g2
t6°
90°2
82t
201
26°
03°0
00 °0
N0
g0°0
0d°0
go°¢e
00°0
go°n
'L A
§2°-
T0°T
€£2°
00°0
or°o0
00°0
00°0
oe*°
00°0
r4
IE*-
000
000
92~
eE* 22
62 60¢
P43

Gl°T- 4HILTE (]
(] g broOTs 6¢
126~ 1901¢ es

92°t- 911 AN
66°2~- 0T ¢
£1°- 227 qf
1e° geung e

19°2- 9Q2INg £f

2RI TT00202 1
LI oneor og
in* og2es 62
29°~ eeT0E |4
f2°~ [ I gl L2

26° 2’2t0¢ 92
f0°- 12708 62
?0° G007 Lk
€%~ 521 £2
0ot~ %9 22
sp°*2 82Tt 1 %4
99° - 12 02
ge°0 36T 67
ge°o GhT L 4
gz2° S0T FA4
00°0 22 91
000 02 -3 4
89°T~ Onf L2
6E°T- 0ff £T
20°- 02¢ 27

9y - 01g 1
6T~ 26T 0T
og* 1T 6
£0°T L A% f

aL* £I7 2

20° FA RS 9
£l°=- W2 S
eT*T- £2 L
99~ 12 3

4 S § 61 b4

(2 S e 1
I9°2¢ EL LTSt A
n6*nt J0NLTIANDT
4e202 ON NOTLVLS
143 X3IONT NOTIVLS

WY2INTIT NO¥J S3INTYA J¥Y TYNOOIYIC IHL MCIIE SINTWA

*SIAVYNIOP00D NVIN 23V TYN09VIO 3IHL FA0OBYV OGNV NO SNIVA
S¥313W NOTLISOd

1HOI3N

NOILNTOS LYSAYN ¥314400

.

B-11




Py

O 2

iem

PR

LAES .t 2y 4

o |

APPENDIX C

RATES OF CHANGE OF STATION COORDINATES
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APPENDIX E

INTRA-PLATE RELATIVE MOTIONS
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STANDARD ERKORS

HEIGHT LCNG

OCFPLER NAVSAT SOLUTICN NSWC820907
INTRA FPLATE OEFORMATICNS
NO AMERICA PLATE
RATES (CM/YR)
REF STA LGUCATICN TG STA LUCATICN LONG LAT

113 NEW MEXICO 114 ALASKA “5.1 «10.9 =25.5
113 NEW MEXICO 118 GREENLAND 10.8 9.5 =29.2
113 NEW MEXICO 192 1EXAS =6.5 4.5 -8.2
113 NtW MeXICO 312 MAINE =5.6 -3.1 3.5
113 NEW MEXICO 320 FINNESOTA -10.6 2.1 =20.7
113 NEW McXiCU 330 CALIF(RNIA -8.6 4.8 =-11.6
113 NEW MEXICU 128 OTTANKA “13.4 el ~43.7
113 Ned MEXICO 125 CALGARY -38.4 -led 19.3
113 Nbw MeXICO 107 ViRGINMNIA -5.9 -7.5 “ols
114 ALASKA 118 GREEMLAND 16.3 14.0 -5.8
114 ALASKA 192 TEXAS 1.5 15.5 1649
114 ALASKA 210 MAINE 1.4 Tols 28.1
114 ALASKA 320 MINNESQTA -5.9 13.7 4.2
114 ALASKA 330 CALIF(anIA ~1.9 15.6 17.0
114 ALASKA 128 OTTAKA ~€. 0 18,3 ~20.5
1164 ALASKA 125 CALGARY -38.7 11.8 39.4
114 ALASKA 107 VIRGINIA -15.1 6 14.8
118 GREENLAND 192 TEXAS -16.8 3 20.0
118 GKREENLAND 310 MAINE -15.2 -8.6 36.1
118 OGREENLAND 320 KMINMESOTA =224 ~6.4 7.6
118 GrEENLANGD 330 CALIF(RNIA =-18.38 -3.2 23.1
118 GREENLAND 128 OTTAKA =1€. 4 Ted =28.2
192 TeXAS 310 MAINE 3.7 -8.8 11.7
192 TEXAS 320 MINNESOTA -3.4 -1.1 -11.3
192 TcXAS 330 CALIFCRNIA -d.1 b 5
192 TeXAS 128 OTTAKWA -13.1 =elks =37.6
192 TEXAS 125 CALGARY ~41.06 =7.8 18.6
310 MAINE 320 MINMESOTA “6el 61 <=23.1
310 NMAINE 330 CALIFCRNIA -3.4 8.5 ~-13.3
310 MAINE 128 OTTANWA -13.1 14.6 =29.1
310 MAINE 125 CALGARY -28.5 7.6 16.3
310 MAInE 137 VIRGINIA 3,5 =7.0 33.5
320 MINNESGTA 330 CALIFCRNIA 1.1 2.2 7.8
320 HKINWESCTA 128 OTTAWA -1.1 ~e8 =39.0
320 MINNESCTA 125 CALGARY =35.0 -9.7 247
330 CALIFURNIA 128 OTTAWA -7.8 “7.0 ~-12.2
330 CALIFCGRNIA 125 CALGARY -41.2 -18.7 46.3
330 CALIFCRNMNIA 167 VIRGIMIA =6.5 -15.6 7340
128 OTTANA 125 CALGARY -26.9 -11.0 S1.7
128 CTTANWA 107 VIRGINMA 15.5 =546 16.4
WELGHTEU McAN OF ABSOLUTE RATES ~o? 1.2 3
STANCARD eRROR OF we IGHTED MEAN o7 5 8

OUFPLER NAVSAT SOLUTION NSHC820907

FIGURE B-1
E-3

1.8
3.7
3o 1
2.3
240
1.7
5.2
7.8
8.6
3.6
3.3
2.8
2.3
1.9
5.9
645
8,3
4.7
4.2
hel
3.5
8.8
3.5
3.3
3.2
7.7
9.5
2.5
2eb
6.5
3.9
8.6

oo voonNn
CONESE&ENTN

LAT
1.6
3.5
2.4
1.8
1.6
1.3
L. 8
Sele
7.0
3.2
2.6
1.7
1.7
1.5
4.5
Sele
7.8
4.3
3.8
3.8
3.6
9.3
240
2+5
2ele
5.9
6.6
1.7
1.8
4.8
5.8
6.1
1.5
49
Jeb
bhe?
3.7
6.8
7.6
5.0

HE IGHT
1.9
40
2.6
1.8
2.0
de2
5.6
6.7
8.2
3.8
245
1.9
2.0
2ebe
5¢4
5.8
Tete
ke 5
4o 1
3.8
4e 3

10.9
2.9
3.3
3.4
7.5
7.8
240
2.3
5.6
6.9
be?
2.7
5.6
5¢1
6.8
6.3
9.9
8.2
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INTRA PLATc DEFORMATIUNS
SC AMExICA PLATE

KATES (CN/YR) STANOARO ERKQORS
RefF STA  LOCATICNM TO STA  LOCATION LCNG LAT HEIGHT LOUNG LAT  HEIGHT
WE JLrTeD McAN Ub ABSULUTE RATES =4l 4.0 T.0
STANUARD tnnOn OF wk lunTeD MEAN 2.8 1.9 2.0

ULFPPLER NAVSAT SuLUTIun NSW(C8204%07

aNTRA FLATE CEFORMATIUNS
PACIF.LC PLATE

RATES (CN/YR) STANOARD ERRORS
REF STA  LULATIUN TU STA LOCAT.ON LONG LAT HEIGHT LUNG LAT  HELIGMT
26 SANUA 340 rAWAIl 3.2 ~12.8 2.5 3.6 2.4 3.6
WEIuHTED MEAN OF ABSOLUTE RATES -lb.7 2.3 2644
STANDAKD €ARUR CF NEIGHTED MEAN 1.9 1.3 2.0

OCFPLER NAVSAT SULUTICA NSHC82094Q7

INTRA FLATE ODEFORMAT ICNS
EURASIAM PLATE

RATES (CN/YR) STANOAKD ERRORS

REF STA LGCATIL(N 10 STA LOCATICN LONG LAT HEIGHT LONG CAT  HEIGHT

21 dELGIUM 27 JAPAN 5.8 ~9.8 2.6 3.2 2.8 2.8

21 BELVIUM bl ITALY 3.5 4ol ~e5 5.1 45 be

27  JAPAN €y ITALY 11.9 1.0 =-10.3 6.2 S.b 5.1

26130 CyYvwUS 20284 CATANIA 6ot ~2.6 3.3 6.7 4.6 10.3
MEIGHIED MEAN uF ABSOLUTE RATES 1.5 8 12.9
STANDAKD ExKOR GF WEIGhTED MEAN 1.2 9 1.2

DCPPLER NAVSAT SGLUTIOM NSKC820907

INTKA PLATE OEFORNATIONS
PHILIPPINE PLATE

X RATES (CM/YR) STANOARD ERRORS
REF STA  LCCATICN TQ STA LOCATION LONG LAT HELGHT LONS LAT  HEIGHT
23  GUAM 22 PHILIPINES 11.3 1.8 3 .2 3.4 3.5
MEIGHTEDQ MEAN OF ABSOLUTE RATES 3.5 =5 27.9
STANDARD ERRCR OF MEIGHTED MEAN 1.8 1.5 2.4

OGPFLER MAVSAT SOLUTICH NSNC820907

INTRA FPLATE ODEFONMAT XONS
AUSTRALIAN PLATE

RATES (CH/ZYRY STANDARD ERRORS
KEF STA LUCATION TO STA LOCATIUN LONG LAT HEIGHT LONG LAT HEIGHT
We IGHTED MEcAN OF ABSOLUTE RATES 5.5 17.0 Tel
STANDARDU EnROR OF NEIGHTEN MEAN 1.9 1.6 1.3

OOFPLER NAWSAT SOLUTION NSWC320907

ANTRA FLATE GEFORMATICNS
ANTARCTIC PLATE

RATES (CW/YR) STANDARD ERRORS
ReF STA  LUCATILN TO STA (LOCATION LONG LAY HEIGHT LOUNG LAT  MELIGHT
WwelonTED MEAN uF ADSOLUTE RATES ~1.3 o7 9.2
STANDARD EN&GR UF MEIGHTEO MEAN a1 4ol 4.0
OLFPLER NAVSAT SULUTION NSWC 820907
INTKA FLATLE DEFOXMATIUNS
AFRICAN PLATE
RATES (CW/YR) STANDAXD ERRORS
kKEF STA ' LUCATION TO STA LUCATIUN LENG LAT HEIGHT LONG LAT  HEIGHMTY
20 SeYCHELLES 135 SG AFRICA 3.2 1049 -3.7 het 3.1 3.9
Mt AGHTED McAn UF ABSOLUTE RATES 1.5 5.6 15.7
>TANDARD EAROR OF wEluhTED MEAN 1.0 1.3 4.5
DJUPFLEN NAVSAT SuLUTicn NSHCB20907
FIGURE E-2
E-4

Lo o ALA-AJ




APPENDIX F

INTER-PLATE RELATIVE MOTIONS
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DUFPLER NAVSAT SULUTION NSWC820907

REF STA
113
113
114
114
118
118
192
192
310
310
320
320
320
320
330
330
128
113
114
118
192
310
3Jao
330
128
128
125
125
125
107

RELATIVE PLATE MOTIONS
FROF NO AMERICA TO EURASIAN

RATES (CM/YR) STANDARD ERRORS

LOCATION TO STA LOCATIUN LGONG LAT HEIGhT LONG LAT  HEIGHT
NEW MEXICO 27 JAFAN -3.9 -11.5 1.6 3.1 2.5 2.5
ALASK A 27 JAPAN 4.2 5.1 29,2 3.2 26 2.8
ALASKA €41 ITALY 2€.48 19.7 28.8 6.0 5.0 S5¢6
GREENLAND 27 JAFAN -15.7 -18.7 30.6 4.7 501 542
GREENLAND €41 ITALY “5.8 o1 51.2 9.2 8.5 9.0
TE XAS 27 JAPAN -4, 7 -16.1 14.7 Gole 3.6 442
TEXAS €41 ITALY Joke ~12.1 11,2 7.6 544 6.3
MALINE 21 JAPAN “Sel ~2.3 o7 3.7 2.8 3.0
HA INE 641 ITALY -2.0 14,7 8.0 6.8 4.9 3.9
MiNNESOQOTA 27 JAPAN 2.8 -13.5 23.6 3.5 2.7 3.6
MINNESOTA 30130 CYPKUS 7.7 =1.4 30,5 9.3 7.3 15.8
MINNESCTA 20284 CATANI]IA 2C.0 4o7 25.8 9.3 8.1 9.6
CALIFOKRNIA 27 JAPAN 6.3 -17.0 18.7 3.4 2o 3.0
OTTAWA 641 ITALY 18.3 -7 53.2 7.5 6.8 - PR
NEW MEXICO 21 BELGIUM «6 1.0 -2 2.0 1.6 le.8
ALASKA 21 BELGIUM 6.7 12.3 25.0 2.3 1.6 1.7
GREENLAND 21 BELGIUM “3,.,6 -4e0 36,2 3.7 3.3 4.9
TEXAS 21 BELGIUM 5.9 ~4.9 9.1 3e4 243 3.0
HAINE 21 BELLIUM 5.6 4.8 ~2.2 2ot 1.7 1.8
MINNESQTA 21 BELGIUM 11.1 -1.8 20.5 2.3 1.6 1.3
CALIF(RNIA 21 BELGIUM 3.9 -3.8 11.3 242 1.7 2.5
OTTANA <1 BELGIM 16.2 ~95.8 48 .4 5.8 helo 51
OttA“A 27 JAPAN 13,4 8.4 “5.6 6.? 5-9 6ot
CALGARY 21 BELGIUM 40s b4 =7 =15.8 7.8 46 6.5
CALGARY 27 JAPAN 40.8 4.3 -12.9 9.1 6.0 7.5
VIRGINIA 21 BELGIUM 12.3 ~6.8 Y4 7.9 7.0 T.7

FIGURE F-1

F-3
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JIOPPLEK NAVSAT SQLUTION

NSHC820907

RELATIVE PLATE NOTIONS

FkCe

wF STA LOCATICN TO STA

113
114
118
192
310
320
330
128

NEW MEXICO
ALASKA
GREENLAND
TEXAS
MAINE
MINNESOTA
CALIFCRNIA
OTTAWA

REF STA LOCATIGN

113
114
118
192
310
320
330
113
114
118
192
310
320
330
128
128
125
125

NEW MEXICO
ALASKA
GREENLANO
TE XAS
MAINE
MINNESOTA
CALIFGRMNIA
NEW MEXICO
ALASKA
GREENLAND
TEXAS
NAINE
MINMNESGTA
CALIFCRNIA
OTTANA
OTTAWA
CALGARY
CALGARY

REF STA (LOCATION

113
114
118
192
310
320
330
113
116
118
192
310
320
330
128
128
125
125

NEW MEXICO
ALASKA
GREENLAND
TEXAS
MAINE
MINNESUTA
CALLFCRNIA
NEW MEXICO
ALASKA
GREENLAND
TEXAS
MAINE
MINNESQTA
CALLFORNIA
CTTAKA
OTTAaNA
CALGARY
CALGARY

LOCATION
BRAZ1LL
BRAZ1L
BRAZ1L
BRAZ1L
BRAZ1LL
BkAZ1L
BRAZ1L
BRAZLIL

RATES (CM/YR)

LONG
2.l
1oy
-19.0
«5
2.9
7.9
4.5
i

RELATIVE PLATE MOTIGNS
FROF NO AMERICA TO PACIFIC

T0 STA
340
Ja0
360
340
340
340
360

24
24
24
24
24
26
24
24
340
24
340

LOCATLGN
HARAIL
HANWAIL
HAWALIL
HAWAL I
HANAII
HANALL
HANAILL
SAMGA
SANOA
SANCA
SAMOA
SAMOA
SAMOA
SAMOA
SAMOA
PAWALI
SAMOA
HANAIIL

RATES (CH/YR)

LONG
=144
=8.5
-25.4
=€e 3
=Q.4
'“oo
-%,7
-18.0
-11.7
'3010
=-11.5
=12, 8
-8.7
-310.6
3.9
6.7
28.9
38.2

RELATIVE PLATE MOTIONS
FRGM NO AMERICA TO PHILIPPINE

To STA
22
22
22
22
22
22
22
23
23
23
23
23
23
a3
23
22
23
a2

LOCATION LONG
PHILIFINES =1
PHILIFINES 4e 3
FHILIFINES 7.9
PHILIFINES 13.9
PHILIFINES Teb
PHILIPINES 12,2
PHILIPINES 8.0
GUAM -11.1
GUAM 5,0
GUAM -20.9
GUAM L |
GUAH ‘503
GUAN -3
GUANM 1.7
GUAM Tels
FHILIPINES 12.7
GUAM 36,8
PHILIPINES 56,2

FIGURE F-2
F~4

NG AMERICA TO SU AMERICA

LAY
bole
1447
-1.9
=19
8.3
1.0
-1.2
13.8

LAT
-3.7
8.0
-8.8
’7.9
1.2
~6.¢1
=847
6.5
18.9
3.9
2.6
10.9
3.2
1,0
=4e7
1k
1.3
2.6

RATES (CM/YR)

LAT
=5
18. 4
2.5
-S.6
1.6
2.6
~io5
-1,2
9.8
6.7
~4,9
2e%
-3.2
-6+5
-2.8
-5.1
o
5

U Rt i VR e e
S .

B L P

HEIGHT LONG

=5ele 3.4
21.6 3.2
26.3 0.7
6.5 4e7

7.1 3.9
16.1 35
3.8 3.3

9.7

40.8

HEIGHT LONG
14.1 244
40.3 2e6
43.6 4e2
24e7 3.8
11.8 3.2
kP 2.8
25.7 2.6
16.0 3.3
39,9 3.6
51.2 5.2
2546 8,3
1660 36
390“ s.“
27,2 3.5
68.0 8.4
62.1 6.8
10.46 9.9
9.7 7.2

HEIGHT LONG

16.2 3.0
37.1 3.0
26 .8 6.8
259 5.0
111 ol
31.1 3.1
31.8 3.3
16.0 2.7
0.3 269
Whe 3 be5
25.1 el
14,5 Je e
37.9 3.2
27.1 249
70.6 75
82.6 6.8
14,0 8.8
16.1 8.0

.

P abe S snas
e, - o

STANOARO ERRORS

LAT  HEIGHY
2.3 2eb,
2.1 2.5
3.7 4o
3ol 3.5
2.4 24
2.2 2.6
2.1 209
7.3 7.5

STANOARD LRRORS

LAT HEIGHT
2.1 2.0
1.9 2.2
‘38 40
3.0 3.1
2.2 2.1
2.0 245
240 246
2.6 3.3
2.3 3.2
%.9 5.8
Jed 43
2.6 3.7
2.8 3.5
2.6 3.6
6.3 8.2
6.0 6. 0
6.6 9.7
4.9 6.0 .

STANDARD ERRORS

CAT HEIGHT
27 3t
246 &0

'%.2 7.9
4.8 5.5
2.9 4.0
L8 3.8
2.5 &5
2.3 203
242 24
4.3 4e 5
3.2 3.5
2.3 2.8
2.2 2.8
2.3 3.1
Se.7 6.9
Sele 7.3
6.2 7.9
6.0 9.3




3 OCPPLER NAVSAT SOLUTION NSHC820907

. RELATIVE PLATE MOTIONS

- FROP NO AMERICA TO AUSTRALIAN

” RATES (CH/YR) STANOARD ERRORS

. REF STA LUCATION TO STA LOCATION LONG LAY HEIGHT LONG LAT  HEIGHT

[ 113 NEW MEXICO 112 AUSTRALIA =7.0 15.2 -5.2 1.7 1.5 2.1
114  ALASKA 112 AUSTRALIA -e2 25.8 20.4 201 1.5 1.9

- 118 GREENLAND 412 AUSTRALIA -18.2 8.6 2642 3.8 & 4 2

3 192 TEXAS 112 AUSTRALIA 1.0 18.7 he2 3.3 246 3.1

o 316 HMAINE 112 AUSTRALIA =Zel 19.2 =74 23 1.7 2.2

= 320 MINNESOTA 112 AUSTRALIA 3.8 13.90 15.8 2.3 1.6 201

- 330 CALIFCRANIA 112 AUSTRALIA 1.3 9.3 6ol 1.9 le b 2.6

) 128 OTTANA 112 AUSTRALIA 7.3 149 47.2 5.4 LU 5.8
125 CALGARY 112 AUSTRALIA 34,8 27.0 =9.2 6.3 4.6 6e2
107 VIRGINIA 112 AUSTRALIA 1.7 32.1 =649 8.4 6.3 9.2

RELATIVE FLATE MOTIONS
FROF MO AMERICA TO AFRICAN

RATES (CH/YR) STANDARD ERRORS
REF STA LUCATICMh TO STA LOCATION LONG LAT HE IGHT LONG LAT HEIGHY
113 NEW MEXICO 20 SEYCHELLES =5.6 =41 6.9 3.5 3.3 o6
113 NEW MEXICO 105 SO AFRICA =7 7.9 &b 2.8 1.8 2.2
- 116  ALASKA 20 SEYCHELLES =1.0 9.4 30.9 3.9 3.1 he2
- 116  ALASKA 105 SO AFRiCaA 3.1 17.0 27.5 2.0 1.9 2eb
- 118 GREENLAND 20 SEVCHELLES =14.0 -6.8 23.2 7.6 6ol 7.5
118 GREENLANOD 105 SO AFRICA =-11.8 2.1 35.9 hel &.0 L 7%
192 TEXAS 20 SEYCHELLES 9.2 ~1%.9 16.7 6o b he? 6.8
. 192 TEXRAS 105 SO AFRICA 8.1 1.9 16.8 3.6 2.9 346
} 310 MAINE 28 SEYCHELLES o -l 2.2 8.7 365 L%}
3 310 HMAINE 105 SO AFRICA Teh 10.2 3.3 246 2.0 1.9
:Q 320 MINNESOTA 20 SEYCHELLES 4. 8 -3.2 253 hel Je2 bel
. 320 PINNESCTA 105 SO AFRICA 10.0 &5 2247 23 2.1 2.0
330 CALIFORNIA 20 SEYCHELLES 3.3 7.9 22.1 3.3 3.1 L Y]
4 330 CALIFCRNIA 105 SO AFRICA 6ol 2.9 15.9 240 1.8 2.8
L 128 OTTAMWA 20 SEYChELLES 10.9 =Tl 71.1 8.0 T.0 8.2
o 126 OTTANA 105 SO AFRICA 16.5 2.9 43.90 5.9 5.5 5.5
- 125 CALGARY 105 SG AFRICA 31.8 11.4 -ed 7.6 5.6 7.0
=< 107 VIRGINIA 105 SO AFRICA 10.9 8s1 <113 L 1) 7.5 | 7%

RELATIVE PLATE MOTIONS
FRCP MG AMERICA Tu ANTARCTIC

'fZ RATES (CM/YR) STANDARD ERRORS
2 RcF STA LOCATIGN TO STA LOCATIGN LONe LAT HE J6nT LONG LAT HEIGHT
- 113 NEW MEXICO 19 HCHURDJ 2.2 1.7 =5.3 6.7 et a8
by 116  ALASKA 19 NCNURDO 6.8 9.8 21.5 8.7 €7 W'Y
4 118 GREENLAND 19 MCHUROV «18.9 9.1 26.6 601 S.8 5.8
192 TEXAS 19 MCNURDO 10.5 5.3 8 5.9 S.8 5.8
-l 310 MALINE 19 NCNUROO 7.7 6l <85 5.3 4.5 Se0
320 MINNESOTA 19 MCHURDO 9.8 1.3 1449 5.1 ('Y 86
330 CALIFORMIA 19 WCMUROQ 8.5 “1.2 -8 6.9 0.6 $.8

FIGURE F-3
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TS S0 ) M e 5 L T

OGFPLEK

REF STA
21
21
27
27
64l
641

DCPPLER

REF STA
21
27
113
116

DOFPLER

REF STA
21
F14
OCFPLER

REF STA
23
21

P14
(133

641
116

REF STA
112
OOFPLEX

wEF STa
112

RAEF 5TA

19

NAVSAT SOLUTION NSWC820907
RELATIVE FLATE MOV ICNS
FRCr EURASIAN T PHILIPPIME
RATES (CH/YR) STANDARD ERRORS
LUCATILN TO STA LOCATION LONG LAY HEIGHT LONG LAT HEIGHY
BELOIUN 23 GUANM -18.3 -2.9 17.8 2.8 2.3 2.6
BELGIUMN . 22 PHILIFINES 2.5 -2.9 134 3.0 246 3.7
JAPAN 23 GUAM -9.2 6.8 143 ol 3.3 3.0
JAPAN 22 FHILLIFINES el 2.8 16.5 3.7 3.9 “e?
ITALY 23 GuaM -20.0 2.t 32.3 7.0 5.5 5.6
ITALY 22 FRILIFINES =-13.6 =7.5 32.9 6.5 6.9 8.0
NAVSAT SOLUTIUN hSHC820907
RELAT IVE FLATE MOTVICNS
FRQP EURASIAN  TO AUSTRALIAN
RATES (CH/YR) STANDARD ERRORS
LOCATION TO STA LOCATION LONG CAT HEIGHT LONG LAT  HEIGNT
BELGIUM 112 AUSTRALIA 6.4 13.7 -4, 8 1.8 1.7 2.8
JAPAN 112 AUSTRALIA .8 25.1 8.2 34 2.6 3.0
LTALY 112 MUSTRALIA ~-15.8 1ée 6 .3 Se7 5.3 b9
ENGLAND 112 AUSTRALIA —11.i 35.1 ~hod 9.8 8.3 10.8
NAVSAT SOLUTICN NSNHC820907
RELATIVE FLATE MOTIONS
FRCF EURASIAN TO ANTARCTIC
RATES (CH/YR) STANDARD ERRORS
LUCATIUN TO0 STA LOCATION LUNG LAY HE IGHT LONG LAT HEJGHT
BELGIUM 19 NCHURDD .6 ol =3.5 5.0 L) Qb
JAPAN 19 MCHURDO 1.4 13.9 -5.3 7.4 7.0 Tt
NAVSAT SOLUTICM NSWC820907
RELATIVE FLATE MOTICNS
FRGP EURASIAN Y0 AFRICAN
RATES (CM/YR) STANOARD ERRORS
LUCATION TO0 STA LOGATION LONG LAT HEIGHT LONG LAT HEIGHT
BELGIUN 20 SEVCHELLES -8.3 =59 4.6 3.6 3.1 37
BELGIUM 105 SO AFFICA ~3.1 6.2 2.5 2.4 1.9 2.0
JAPAN 20 SEVGHELLES -3.1 (1) ) 9.3 56 4.3 99
SAPAN 105 SO AFRICA 9 10.0 -5 h.3 3.9 [T}
ITALY 20 SEVYCHELLES ~14.5 =17.2 11.% T.7 T3 89
ITALY 105 SC AFRICA -9.2 2.4 o0 [ 1Y) 5.7 %7
ENGLAND 105 SO AFRICA 3.5 11.9 ~16.1 9.9 6.6 8.4
RELATIVE PLATE MOTIONS
FROM AUSTRALIAN TO ARTARCTIC
RATES (CH/YR) STANDARD ERRORS
«WUCATICN TO STA LOCATION LUNG LAY HEIGHT LONG LAY HEIGHT
AUSTRALIA 19 MCHURDO 9.5 =12,9 [T%} 4.3 &3 [T
NAYSAT SOLUTION NSWC820907
RELATIVE FLATE MOTIONS
*FRCP AUSTRALIAN Tu AFRICAN
RATES (CH/YR) STANDARD ERKORS
LUCATLON TO STA LOCATION LONG LAT MEIGHT LONG LAT  MEIGHT
AUSTRAL IA 20 SEVOMELLES 2.3 -16.8 14.¢ Gt 34 3.3
AUSTRAL LA 105 SU AFRICA 6.7 =8.1 [ 1Y) 2.1 1.8 1.8
RELATIVE PLATE MOTIGNS
FRLP ANTARGVIC TO AFRICAN
RKATES (CH/YR) STANDARD ERROKS
LUCATIUN TC STA LOCATIGON LONG LAT HEIGHT LONG LAT HEIGNT
#CAURDG 20 SEVCMELLES =~12.0 2.9 18.1 7.8 7.9 [ 21 ]
RUMURCU 105 SC AFRICA “1.1 9.2 8.9 5.3 S.3 $e2
FIGURE F-4

F-6




Tatetat Ll

gt

ANCALELXLACAR

DOPPLER NAVSAT SOLUTION NSHCE20907

RELATIVE PLATE nOTIONS
FRGP SO ANERICA TO PACIFIC

RATES (Cw/va) STANDARD ERRORS
14 ﬂ. Lmtlcn T0 STA LOCATION LONG LAY HEIGHT LONG LAY MEIGHT
- ORAZLL 26 SANVA ~12+6 S.7 2049 43 3.1 E 1)
‘ RAZAL 308 NANALZ 9.6 5.5 106 3.3 2.3 2.6

OOFPLER MAVSAT SOLUTION NSNGE20987

RELATIVE PLATE NOTIONS
- FROP SO AWERICA TO EURASIAN

RATES (Cnw/YR) STANOARD ERRORS
REF STA LOCATION TO STA LOCATION LONG AT NEIGNT LONG LAT  HEIGNT
6 BRAZIL 24 SELGIWM (T3 21 8.4 32 2.2 2.5
. mt 2T JAPAN ol “37.0 11.8 LD\ 3ol 3o &
€hs ITMLY 20.0 T8 8.0 %7 Tel 6.5

b
um.n Ilml SULUTION NSNCOZE907

RELATIVE PLATE WOTIONS
FAGP SO AMERICA T0 PRILIPPINE

RATES (C/YR) STANGARD ERRORS
REF STA LOCATION TO STA LOCATION LONG LAY ME I6HT LONG CAT  HEIGNT
6 SAAZLL 23 GuAn “9.9 *S.1  1%.6 3.7 2.7 5.8
8 ORAZLL 22 PHILIFINES 2.0 3.6 21.2 3.9 3.6 &2

11y
OCFPLER NAVSAT SOLUTION NINCH20907

RELATIVE PLATE NOTIONS
FROF 30 ANERICA TO AUSTRALIAN

RATES ICW/YR) STANDARD ERRORS
REF STA Lm"o“ 70 STA LOCAVION LONG LAY HE SuT LONG LAT  HEIGHT
[ ] 112 AUSTRALIA 2.9 117 2 Be8 2.2 2.3

SAAZLL
OGPPLER NAVSAT SOLUTION NSNCE28987

RELATIVE PLATE NOTIONS
FRCP SC APERLICA VO ANVARCTIC

RATES (CwYdm) STANDARD ERRORS
REF STA ALOCATION VO STA (LOCATION LONG LAT HEIGHUT LONG LAY MEIGNY
26 1.7 38 $.9 5.2 4e6

8 BRAZIL 19, NCAURDO .
SOPPLER NAVSAT SOLUTION NSHCE20907

RELATIVE PLATE NOTIONS
FRGP SO ANERICA TO AFAICAN

RATES VTR STANDARD ERROAS
MF STA LOCATICN T0 STA LOCATION  LONG LAY WEIGHT LONG LAT  WELGHT
s sz 20 SEVGHELLES  -S.1  <3.8 18,8 S 2e e
1t . . 1 3 26 2
ol St iorTE 16 avsTracIan * * '
_ RATES (CH/YR) sTansang canoas
WEF STA LOCATION T0 STA LOCATION LONG  LAT  MEIGHT LONG WE TGHT
23 cuAn 112 AVSTRALIA  avs  iTee -zevn “Ees  “me ™R
22 PILIPIMES 112 WSTRALIA  <S.1 181 ~iT.7 2.8 2.5 2.1
POPMLEA NAVSAT SOLUTION NSHCE20987
AELATIVE PLATE NOTIONS
FROW PHILIPPINE TO AKTARCTIC
AATES 1EWTR STANGARD EARORS
AEF STA LOCATICH 7O SVA LOCAVICH  LONG LAY  WEIGHT LONG LAT  WELGHT
23 cum 19 AGHUR0D 7.9 Se3 -36.3 8.9 $e2  Su
22 PMILIPINS 19 ACAUROD oed 22 156 Bot 67 &3
NAVSAT SOLUTaCN WSHCS20907
RELATIVE PLATE #OTIGNS
FRCA PRILIPFINE TO AFRICAN
MTES (CRYM STANDARS ERAORS
RSP STA LOGATION T0 STA LOCATICK  LONG  LAT  WEZGHT LOWG LAT  WELGNT
25 ouan 20 SAVCMELLES 106 cek  ~he2  &ed bl &S
2 AN 108 30 APUICA 6.2 7.8 -16.4 3.3 2.9 B2
22 PRILIPINES 108 30 APGICA  ~2.6 7.2 =118 3.2 2.6 37
28 PHILIPINES 20 SEVCHEALES  ~8.9 “8 <68 Bt 36 e
; SOPPLER MAVSAT SGMUTION #34Ce20007
FIGURE F-5
R-7
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T d st )

DUPPLER

REF STA
24
26
340
340
24
340

DGPPLER

REF STA
24
340
24
340

OCPPLER

OGPPLER

REF STA
24

346
OGFPLER

REF STA
26
24
340
340

NAVSAT SOLUTION

RELATIVE PLATE MOTIONS

FRGP P ICIFIC

LOCATION TO STA LOCATION LONG LAT HEIGHT LONG LAT  KELIGHT
SAMOA 27 JAPAN Te9 =9.6 =1.2 he2 3.1 4e2
SAROA €41 ITALY 19.6 6.8 ~-14.2 8.0 5.3 6.6
HANALE 27 JAPAN 11.6 3.9 -13.8 3.9 2.7 247 *
HANAII 6h1 1ITALY 2546 8.9 <-20.0 65 6.2 5.2
SANOA 21 BELGLluM 17.7 ke & ~lbele 3.3 2.5 3.2
HANALIL ] 21 BELGIUM 14,3 5.5 =14,.5 2.7 2.1 2.3
NAVSAT SOLUTION NSHC820907

RELATIVE PLATE MOTIONS

FROF FACIFIC

LOCATION TO STA LOCATION LCNG LAY HEIGHT LONG LAT HEIGHT
SANOA 22 PHILIFINS 241 -12.8 =5 Se1 3.6 5.0
HAKGKE 1 22 PHILIFINES 17.5 1.6 3.5 33 29 he2
SAMOA 23 SUAM 6.2 -8.,1 b 3.7 209 3.6
HANALL 23 GUAM kY 146 1.0 2.9 2.5 2el
NAVSAT SOLUTION NSWC820907

RELATIVE PLATE MOTIGNS

FRGM PACIFiC

LOCATICN TO STA oOCATION LONG LAT HEIGHT LONG LAT HEIGHT
SANOA 112 AUSTRALIA 12.0 9.1 =20.7 3.1 2.7 2.7
HANALL 112 AUSTRALIA 8.3 19.9 -18.9 245 201 2.1
NAVSAT SOLUTION NSHC820907

RELATIVE FLATE MOTIGNS

FOr PAGIFIC

LOCATICN VO STA LOCATION LCNG LAT HEIGHTY LONG LAT HEIGHY
SAMOA 19 MCAMUROO 22.6 “6ole =23.2 5.0 5.2 5.0
HANALI 19 MCMURDO 15.6 5.0 =15.% be 8 &e b &e 5
NAVSAT SOLUTICHM NSHC820907

RELATIVE PLATE WMOTIONS

FRCN PACIFIC

LOCATIGN TO STA LOCATICN  LONG LAT  HEIGNT LONG LAT HEIGHY
SANOA 20 SEVCHELLES 1246  =15.7 =540 5.7 &7 5.5
SAMOA 105 SO AFRICA  17.1 -6e1 =210 3.7 2.9 3.4 :
MANAL L 20 SEYCHELLES 5.3 “2.0 =49 4ol 3.3 &t
NAWAIL 105 SO AFRICA  10.7 8.2 =9.3 2.6 2.5 2.3
FIGURE F-6
F-8
e e S R S

NSKC8Z20907

TO EURASIAN

RATES (CN/YR) STANDARD ERRORS 4

YO PHILLPPINE

RATES (CM/YQRD STANDARD ERRORS

TO AUSTRALIAN

RATES (CH/YR) STANDARD ERRORS

TO ANTARCTIC

RATES (CW/YR) STANDARD ERRORS

TO AFRICAN

RATES (CH/YR) STANDARD ERRORS
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